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1.0 INTRODUCTION 

This Draft Environmental Impact Report (EIR) / Environmental Assessment (EA) was prepared by the 
County of Lake (County) and the U.S. Department of the Interior Bureau of Land Management (BLM) 
to evaluate the potential environmental impacts of the proposed Bottle Rock Power Steam Project 
(BRP Steam Project). 

1.1 CEQA AND NEPA OVERVIEW 

This EIR/EA was prepared in accordance with the California Environmental Quality Act (CEQA) 
(Public Resources Code Section 21000 et seq.) and the Council of Environmental Quality (CEQ) 
Regulations for Implementing NEPA (40 CFR 1500-1508).  The County is the lead agency under 
CEQA.  The BLM is the lead agency under the National Environmental Policy Act (NEPA). 

Both CEQA and NEPA require government agencies to analyze the impacts of their actions and to 
explore alternatives to the action.  CEQA applies to State and local agencies whereas NEPA applies to 
Federal agencies.  The action triggering CEQA is an application to the County to change land use 
zoning from Planned Development Residential (PDR) to Rural Lands (RL), to allow geothermal 
development, and to issue a Major Use Permit to allow the construction of well pads and access roads 
associated with the proposed project and its operation.  The action triggering NEPA is the request for 
issuance of Geothermal Drilling Permits and a Commercial Use Permit by BLM, to allow the drilling 
and production of multiple wells on the federal lease. 

This EIR/EA is intended to provide the public and responsible and trustee agencies with information 
about the potential environmental effects of the proposed BRP Steam Project.  It will be used by the 
lead agencies when considering approval of the project. 

CEQA Section 21002.1 states that the purpose of an EIR is to identify the significant effects on the 
environment of a project, to identify alternatives to the project, and to indicate the manner in which 
those significant effects can be mitigated or avoided if possible.   

This EA was developed under the umbrella of the Environmental Impact Statement (EIS), prepared for 
the BLM’s Ukiah Resource Management Plan (RMP). 1  The decision of whether or not to lease the 
federal parcel proposed for development was made in the RMP, and the analysis of impacts and 
alternatives was documented in the EIS.  The BLM’s land use decision for The Geysers area was to 
keep all available land open for fluid mineral leasing, which includes the Binkley tract that is the 
subject of this EIR/EA.  Environmental impacts of the decision were based on a reasonable 
foreseeable development scenario for geothermal activities at The Geysers (see Appendix H of the 
RMP/EIS).  The development scenario included the construction of up to 20 new drilling locations for 
both single wells and multiple wells, including associated pipelines and access roads.  No significant 
impacts were identified in the EIS.  This EIR/EA was prepared to analyze the specific development 
project proposed and described in Chapter 3.0 Description of the Proposed Project / Proposed 
Action. 

                                                      

1  Ukiah Resource Management Plan, U.S. Department of Interior, Bureau of Land Management, Ukiah Field Office, 
September 2006. 
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According to CEQ Regulations for Implementing NEPA (40 CFR 1508.9), an EA is a concise public 
document that provides sufficient evidence and analysis for determining whether the proposed action 
would significantly affect the quality of the human environment, and whether an environmental impact 
statement or a finding of no significant impact should be prepared.  An EA includes brief discussions 
of the following: the need for the proposed action; alternatives to the proposed action; the 
environmental impacts of the proposed action and alternatives; and a listing of agencies and persons 
consulted. 

Both CEQA and NEPA encourage the preparation of combined environmental planning documents. 

In accordance with CEQA and NEPA, this EIR/EA: 

• Assesses the impacts that would result from implementation of the proposed BRP Steam Project; 

• Identifies mitigation measures that could avoid or minimize potentially significant environmental 
impacts; and 

• Evaluates alternatives to the proposed project. 

1.2 ENVIRONMENTAL REVIEW PROCESS 

SCOPING 

Scoping, or early consultation with persons or organizations concerned with the environmental effects 
of the project, was conducted for this EIR/EA.  Although formal scoping is not specifically required 
for preparation of an EA, CEQ Regulations for Implementing NEPA (40 CFR 1506.6) require that 
agencies make diligent efforts to involve the public in preparing and implementing their NEPA 
procedures.  Pursuant to CEQA Guidelines Section 15082, a Notice of Preparation was distributed to 
responsible agencies and the public on October 12, 2009.  This notice announced a 30-day public 
review period, during which comments were received on the appropriate scope of the EIR/EA.   

A public scoping meeting was held on October 26, 2009, to solicit comments on environmental issues 
to be addressed in the EIR/EA.  The Notice of Preparation and scoping comments received during the 
30-day comment period are presented in Appendix A. 

DRAFT EIR/EA 

The County and BLM will circulate this Draft EIR/EA for a 45-day public and agency review period.  
Copies of the document will be made available either directly or through the locations designated 
below to applicable local, State, and federal agencies and to interested organizations and individuals 
wishing to review and comment on the report. 

Copies of the Draft EIR/EA will be available for public review on the County website 
(http://www.co.lake.ca.us/Government/Directory/Community_Development/documents.htm) as well 
as during regular office hours at the County’s Community Development Department and the BLM 
Ukiah Field Office (see addresses below). 
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Written comments on the Draft EIR/EA must be made before the close of the 45-day public review 
period (November 1, 2010) and sent to the following address: 

Richard Coel, Director 
County of Lake Community Development Department 

255 North Forbes Street 
Lakeport, CA 95453 

Comments can be sent by email to Mr. Coel at  
richardc@co.lake.ca.us  

or 

Rich Burns, Field Manager 
Bureau of Land Management 

Ukiah Field Office 
2550 North State Street 

Ukiah, CA 95482 

Comments can be sent by email to Mr. Burns at  
rburns@ca.blm.gov  

The County and BLM will consider all comments on the Draft EIR/EA that are provided by the public 
and federal, State, and local agencies within the 45-day comment period.  Comments must be 
postmarked no later than Friday, November 1, 2010. 

FINAL EIR/EA 

Written and oral comments received in response to the Draft EIR/EA will be addressed in the Final 
EIR/EA.  The Final EIR/EA will incorporate changes suggested by comments on the Draft EIR/EA, as 
appropriate, and responses to all substantive comments received during the Draft EIR/EA review 
period.  The Final EIR/EA is required to (1) provide a full and objective discussion of the proposed 
project’s significant environmental impacts, and (2) inform the decision-makers and the public of 
reasonable mitigation measures and alternatives to the proposed project that would avoid or minimize 
adverse impacts or enhance the quality of the human environment.  The County and BLM will provide 
notices of the Final EIR/EA to all who have commented on the Draft EIR/EA and will post a notice in 
the Lake County Record Bee.  Copies of the Final EIR/EA will be available for review on the County 
website (see address above).  

EIR CERTIFICATION 

The final step in the CEQA process is certification of the EIR, which includes preparation of a 
Mitigation Monitoring and Reporting Plan, adoption of its findings, and preparation of a Statement of 
Overriding Considerations (for any significant unavoidable impacts, if required), should the proposed 
project be approved.  A certified EIR indicates the following:  

• The document complies with CEQA;  

• The decision-making body of the lead agency has reviewed and considered the Final EIR; and  
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• The Final EIR reflects the lead agency’s independent judgment and analysis. 

After approval of the project, the CEQA lead agency, County of Lake, is required to file a Notice of 
Determination with the State Office of Planning and Research and the county clerk within five 
working days. 

No action can be taken to approve or conditionally approve the project until the Final EIR is certified.   

NEPA DETERMINATION 

As stated above, the NEPA lead agency, BLM, will use this EIR/EA to determine whether the 
proposed action would significantly affect the quality of the human environment, and whether an 
Environmental Impact Statement or a Finding of No Significant Impact (FONSI) should be prepared.  
A FONSI is a public document issued by a federal agency that briefly presents the reasons why an 
action for which the agency has prepared an environmental assessment will not have a significant 
effect on the human environment.  Because an EIS has already been prepared for additional 
geothermal drilling and production at The Geysers, an EIS for this project would only be considered if 
the proposed action was outside the scope of development anticipated in the reasonable foreseeable 
development scenario described in Appendix H of the Ukiah RMP/EIS. 

MITIGATION MONITORING AND REPORTING PROGRAM 

In addition to preparation of the Final EIR/EA, a Mitigation Monitoring and Reporting Program 
(MMRP) will be prepared.  California State Government Code Section 21081.6 (CEQA) requires a 
public agency to adopt a reporting or monitoring program when approving a project or changes to a 
project, to mitigate or avoid significant effects on the environment.  The MMRP is based on the 
findings and the required mitigation measures presented in the EIR/EA that has been prepared for the 
project.  Any mitigation measures adopted as a condition of approval of the project will be included in 
the MMRP to verify compliance. 

According to the State CEQA Guidelines, the MMRP must: 

• Identify the entity that is responsible for each monitoring and reporting task, be it the County of 
Lake (as lead agency), other agency (responsible or trustee agency), or a private entity (i.e., the 
project sponsor); 

• Be based on the project description and the required mitigation measures presented in the 
environmental document prepared for the project and certified by the lead agency; 

• Be adopted by the lead agency at the same time as project entitlement action or approvals. 

1.3 REPORT ORGANIZATION 

After Chapter 1.0 Introduction, the Draft EIR/EA is organized as follows: 

• Chapter 2.0 Summary highlights the environmental impacts of implementing the proposed 
project, identifies areas of controversy and issues to be resolved, and presents the measures 
available to mitigate significant adverse impacts. 
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• Chapter 3.0 Description of the Proposed Project / Proposed Action describes the location of 
the project site, existing land uses on and in the vicinity of the project site, project history, project 
objectives and purpose and need, all aspects of the project as proposed, cumulative assumptions 
used throughout the analyses, and the approvals and permits required before the project can be 
implemented, if approved. 

• Chapter 4.0 Geothermal Resources describes the estimated quantity and quality of the steam 
resource as well as a summary of expected induced seismicity that would be generated by the 
project. 

• Chapter 5.0 Environmental Setting, Impacts, and Mitigation Measures describes existing 
environmental conditions within the project site and vicinity, identifies probable impacts from 
implementing the project, and describes mitigation measures required to substantially reduce or 
eliminate potentially significant adverse impacts.  

• Chapter 6.0 Alternatives describes and assesses the difference in outcomes between the project 
and three alternatives: a “No Project / No Build” alternative and two on-site alternatives.  This 
chapter also identifies the environmentally superior alternative. 

• Chapter 7.0 Impact Overview discusses growth inducing and cumulative impacts, short-term 
uses of the environment vs. long-term productivity, irreversible commitment of resources, and 
mandatory findings of significance. 

• Chapter 8.0 Federal Consultation and Coordination describes consultations that were 
conducted for the project and presents applicable laws and regulations. 

• Chapter 9 List of Preparers and Organizations Consulted lists the report preparers and the 
people and organizations consulted. 

• Appendices include the Notice of Preparation and comments received during the scoping 
process, and technical background material supporting the Draft EIR/EA text. 

1.4 INFORMATION USED TO PREPARE THE DRAFT EIR/EA 

The State CEQA Guidelines permit any person, including the project sponsor, to submit information to 
assist in the preparation of an EIR but require independent review of the information to ensure that it 
accurately reflects the lead agency's judgment about the environmental impacts of the project.  
Documents prepared by the project sponsor’s consultants and independently reviewed for use in the 
Draft EIR/EA environmental analyses are listed below and identified in the relevant report sections.  
Additional sources of information used to prepare this EIR are referenced as footnotes throughout the 
document. 

• Petition to Amend the California Energy Commission Final Decision on Bottle Rock Power Plant 
(79-AFC-4C), RMT, Inc., September 30, 2009. 

• Evaluation of the Geothermal Resource, Steam Quality, and Seismicity for the Bottle Rock Power 
Expansion Project at The Geysers Geothermal Field, California, GeothermEx Inc., May 5, 2010. 

• Biological Resources Assessment, BRP Steam Project, Lake County, California, Zander 
Associates, September 2009. 
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• Traffic and Transportation Report, BRP Steam Project, Whitlock & Weinberger Transportation, 
Inc., September 25, 2009, revised February 23, 2010. 

• BRP Steam Project Noise Assessment, Illingworth & Rodkin, Inc., September 23, 2009.   

• Bottle Rock Power Hazardous Materials Business Plan, Bottle Rock Power, no date. 

• Water Resources Addendum for the Petition to Amend the California Energy Commission Final 
Decision on Bottle Rock Power Plant (79-AFC-4C), RMT, Inc., February 2010. 

These documents are included as appendices on the electronic version of this document.  Hardcopies 
of this document include a compact disc (CD) with all appendices and document graphics. 2  
Alternatively, these documents are available for public review during business hours at the following 
location: 

County of Lake Community Development Department 
255 North Forbes Street 

Lakeport, CA 95453 

                                                      

2  Note: a substantial number of graphics exist in this document that were reduced from large format (e.g., 24 inch x 36 
inch) to 8.5 inch x11inch or 11 x 17 inch.  These graphics are in some cases difficult to read at these sizes in print.  The 
electronic version on the Lake County website has all exhibits in color and in Adobe pdf format, which generally allows 
the reader to zoom in with little or no loss of image quality.   
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2.0 SUMMARY 

This chapter summarizes the findings of this Draft EIR/EA for the BRP Steam Project.  It provides a 
summary of the environmental impacts associated with the proposed project and mitigation measures 
recommended to reduce or avoid them.  In addition, it provides a summary of alternatives to the 
proposed project (including the environmentally superior alternative), significant unavoidable impacts, 
growth inducement, areas of controversy, effects of no significance, environmental issues to be 
resolved, mandatory findings of significance, significant irreversible environmental changes which 
would be involved in the proposed project should it be implemented, irreversible or irretrievable 
commitment of resources, and short term use of the environment versus long term productivity. 

2.1 PROJECT SUMMARY 

The proposed BRP Steam Project would expand the existing geothermal steam field of the Bottle 
Rock Power Plant, to supply additional steam and increase the amount of power generated from 
approximately 18 MW to 55MW.  The power plant is currently supplied by wells drilled on three well 
pads within the 350-acre Francisco Leasehold.  The proposed project would increase the steam supply 
for the power plant by constructing two new well pads on the adjacent 453-acre BRP GeoResource 
Leasehold.   

The two new well pads could accommodate up to a total of 22 geothermal steam production wells, 
including 12-14 production wells drilled initially with up to eight to ten replacement wells over the 30-
year or more life of the project, should existing wells need to be shut in or abandoned.  In addition, 
project implementation would result in the construction of steam supply and condensate return 
pipelines from the well pads to the power plant, ancillary facilities, and controls for managing steam 
production and accommodating additional steam at the power plant; a new access road; and 
improvements to existing roads and construction of wells.  Total ground disturbance would be 22.51 
acres. 

A more detailed description is presented in Chapter 3.0 Description of the Proposed 
Project/Proposed Action.  A description of the on-site alternatives considered in this EIR/EA is 
presented in Chapter 6.0 Alternatives. 

The proposed BRP Steam Project would require the following approvals from Lake County: 

 Conditional Use Permit (Major Use Permit) 

 Rezoning 

 Grading Permit 

In addition, the project would require the following approvals from the BLM: 

 Geothermal Drilling Permit 

 Approved Drilling Program 

 Approved Commercial Use Permit 
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2.2 SUMMARY OF IMPACTS AND MITIGATION MEASURES 

This section presents a complete summary of the environmental impacts discussed in this Draft 
EIR/EA and detailed in Chapter 5.0 Environmental Setting, Impacts, and Mitigation Measures.  
The following levels of significance were used to identify impacts in Exhibit 2.0-1 and elsewhere in 
this Draft EIR/EA. 

 Significant Impact (S) – An adverse change in the environment, where the change exceeds a 
specific significance threshold.  These thresholds are described under the "Significance Criteria" 
in sections 5.1 through 5.12. 

 Significant Unavoidable Impact (SU) – A significant impact that cannot be avoided with 
mitigation.  These include impacts which could be partly mitigated but could not be reduced to a 
less-than-significant level. 

 Less-than-Significant Impact (LTS) – A change in the environment that does not exceed 
specific significance thresholds, or no change at all. 

Topical sections in Chapter 5.0 Environmental Setting, Impacts, and Mitigation Measures list the 
thresholds and criteria used to determine significance for the respective environmental subject. 
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Exhibit 2.0-1 
Summary of Impacts and Mitigation Measures 

Impact 
Significance 

Before 
Mitigation 

Mitigation Measure 
Significance 

After 
Mitigation 

Land Use, Population, Employment, and Housing 
5.1-1  Land Use Conflicts 
 
Although implementation of the project would not physically divide 
an established community, it would result in land use conflicts 
between the proposed geothermal development and existing 
residential uses. 

LTS None required. LTS 

5.1-2  Housing, Employment and Population 
 
Implementation of the proposed project would create new jobs and 
energy sources that could induce population growth in the area. 

LTS None required. LTS 

Traffic and Circulation 

5.2-1  LOS on Bottle Rock Road 
 
Project construction would generate additional trips by construction-
related vehicles that would increase traffic volumes on Bottle Rock 
Road. 

LTS None required. LTS 

5.2-2  LOS on High Valley Road 
 
Project construction would generate additional trips by construction-
related vehicles that would increase traffic volumes on High Valley 
Road. 

LTS None required. LTS 

5.2-3  LOS on Rabbit Valley Road 
 
Project construction would generate additional trips by construction-
related vehicles that would increase traffic volumes on Rabbit Valley 
Road.   

LTS None required. LTS 
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Impact 
Significance 

Before 
Mitigation 

Mitigation Measure 
Significance 

After 
Mitigation 

5.2-4  LOS at Bottle Rock Road / High Valley Road Intersection 
 
Project construction would generate additional trips by construction-
related vehicles that would increase traffic volumes at the Bottle Rock 
Road/High Valley Road intersection.    

LTS None required. LTS 

5.2-5  Percentage Passenger Vehicles and Trucks on Bottle Rock 
Road 
 
Project implementation would result in a five percent increase in truck 
traffic on Bottle Rock Road during construction activities.   

LTS None required. LTS 

5.2-6  Increased Collision Hazard because of Changes in Percentage 
Passenger Vehicles and Trucks on High Valley Road 
 
Project implementation would result in a 40 percent increase in truck 
traffic on High Valley Road during construction activities; a 
substantial adverse change from normal traffic patterns and relative 
increase in hazard of truck/passenger vehicle collisions. 

S 5.2-6  All roadway improvements and construction zones shall 
adhere to CA-MUTCD Part 6, Temporary Traffic Controls, to 
ensure safety for workers and the traveling public.  All hauling 
and construction traffic conducted by the project sponsor shall be 
conditioned such that trucks hauling materials shall be required to 
follow the prescribed access routes.  All construction workers and 
truck drivers shall be trained on safety awareness and standards 
before they begin working at the site.  Increased speed monitoring 
and enforcement shall be implemented.  Further evidence of site-
specific safety problems can indicate the desirability of providing 
roadside clear zones or guardrails.  
 
Advance signing shall be installed on the study roadway segment, 
in conformance with the principles of the California Manual on 
Uniform Traffic Control Devices (CA-MUTCD).  Specifically, 
construction work zone signing such as G20-1, “Road Work Next 
4 Miles,” and W23-1, “Slow Traffic Ahead” shall be posted at the 
Bottle Rock Road/High Valley Road intersection and at every 
intersecting street or driveway between Bottle Rock Road and the 
project site.  Speed limits of 15 miles per hour (mph) currently 
exist and are monitored and enforced by Bottle Rock Power.  
These limits shall remain in place and enforced, and additional 
mirrors shall be placed at curves to enable drivers to see 
oncoming traffic and avoid potential collisions.  Pullout areas 
shall be provided where drivers can pull off the roadway 
completely, if necessary. 

LTS 
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Impact 
Significance 

Before 
Mitigation 

Mitigation Measure 
Significance 

After 
Mitigation 

5.2-7  Increased Collision Hazard because of Changes in Percentage 
Passenger Vehicles and Trucks on Rabbit Valley Road 
 
Project implementation would result in a 50 percent increase in truck 
traffic on Rabbit Valley Road during construction activities; a 
substantial adverse change from normal traffic patterns and relative 
increase in hazard of truck/passenger vehicle collisions. 

S 5.2-7  Same as Mitigation Measure 5.2-6. LTS 

5.2-8  Large Vehicles on Project Roadway Segments 
 
Proposed truck deliveries of large construction and/or drilling 
equipment would create safety hazards on project area roadways if 
project vehicles exceeded weight limitations of the transportation 
facility, or if project roadway designs did not conform to local road 
design standards.  Construction would be expected to result in 
oversized vehicles on all study roadways and could exceed roadway 
design limits. 

S 5.2-8  To ensure that heavy and large vehicles do not exceed 
roadway design capacity during the construction phase, all large 
vehicles and their associated loads shall conform to County 
roadway design weights and widths.  High Valley Road and 
Rabbit Valley Road shall be resurfaced to ensure minimum safety 
requirements are met.  The project sponsor shall acquire land from 
private landowners to provide sufficient easement width to 
implement any roadway widening improvements. 

LTS 

5.2-9  Replacement Wells 
 
Periodic replacement of steam wells would require the delivery of 
drilling rigs/heavy equipment and construction-related traffic up to 12 
times over the 30-year life of the project.  This would result in the 
repetition of significant short-term construction impacts. 

S 5.2-9  Same as Mitigation Measures 5.2-6 and 5.2-8. LTS 

5.2-10  LOS on Bottle Rock Road 
 
Long-term operation of the proposed project would generate 
additional trips by employee vehicles that would increase traffic 
volumes on Bottle Rock Road.   

LTS None required. LTS 

5.2-11  LOS on High Valley Road 
 
Long-term operation of the proposed project would generate 
additional trips by employee vehicles that would increase traffic 
volumes on High Valley Road. 

LTS None required. LTS 
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Impact 
Significance 

Before 
Mitigation 

Mitigation Measure 
Significance 

After 
Mitigation 

5.2-12  LOS on Rabbit Valley Road 
 
Long-term operation of the proposed project would generate 
additional trips by employee vehicles that would increase traffic 
volumes on Rabbit Valley Road. 

LTS None required. LTS 

5.2-13  LOS at Bottle Rock Road/High Valley Road Intersection 
 
Operation of the project would generate additional trips by employee 
vehicles that would increase traffic volumes at the Bottle Rock 
Road/High Valley Road intersection. 

LTS None required. LTS 

5.2-14  Traffic Safety from Long-Term Operations 
 
Traffic from employee vehicles associated with project operations and 
maintenance activities (e.g., maintenance work on the pipelines 
installed along High Valley Road and Rabbit Valley Road) could 
affect travel along these roadways.  Although these activities would 
not be expected to affect road-carrying capacity to a level of 
significance, they could result in a significant impact to the safety of 
the public and workers traveling along these roads. 

S 5.2-14  Same as Mitigation Measure 5.2-6.   LTS 

Air Quality and Climate Change 

5.3-1  Conflict with or Obstruct Implementation of Applicable Air 
Quality Plan 
 
Construction or operation of the BRP Steam Project could conflict 
with or obstruct implementation of the applicable air quality plan. 

LTS None required. LTS 
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Impact 
Significance 

Before 
Mitigation 

Mitigation Measure 
Significance 

After 
Mitigation 

5.3-2  Construction-Related Criteria Pollutant Emissions 
 
Construction of the BRP Steam Project could result in criteria 
pollutant emissions that would exceed the mass-based daily 
significance thresholds. 

S 5.3-2  The project sponsor shall prepare an Emissions Reduction 
Plan (ERP) and submit it to LCAQMD for review and approval, 
prior to groundbreaking.  The ERP shall include all measures 
recommended by LCAQMD, at the time of development, for the 
control of mobile-source and drilling emissions associated with 
on-site construction activities to ensure that project-generated 
emissions shall not exceed applicable air quality standards at 
nearby receptors.  At a minimum, these measures shall include the 
following:  
 
Fugitive Dust Emissions: 
 
All disturbed areas, including storage piles, that are not being 
actively used shall be effectively stabilized using water, chemical 
stabilizer/suppressant, or vegetative ground cover to limit dust 
emissions. 
 
Temporary traffic control shall be provided as appropriate during 
all phases of construction to improve traffic flow (e.g., flag 
person).  
 
All material excavated, stockpiled, or graded shall be sufficiently 
watered to prevent fugitive dust from leaving the property 
boundaries and causing a public nuisance or a violation of an 
ambient air standard.  Watering shall occur at least twice daily for 
actively disturbed areas, preferably in the mid-morning and after 
work is completed each day. 
 
All on-site unpaved roads shall be effectively stabilized of dust 
emissions using water or chemical stabilizer/suppressant.  The 
paving of roadways shall occur as early in the construction phase 
as possible to limit fugitive emissions associated with vehicle 
travel on unpaved surfaces. 
 
On-site vehicle speeds on unpaved surfaces shall be limited to 15 
mph. 

SU 
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Impact 
Significance 

Before 
Mitigation 

Mitigation Measure 
Significance 

After 
Mitigation 

5.3-2  Construction-Related Criteria Pollutant Emissions (cont.) 
 
Construction of the BRP Steam Project could result in criteria 
pollutant emissions that would exceed the mass-based daily 
significance thresholds. 

S All land clearing, grading, earth moving, or excavation activities 
on the project site shall be suspended when winds exceed 20 mph. 
All inactive portions of the development site shall be seeded and 
watered until a suitable grass cover is established.  Seeding shall 
be performed with an approved native seed mix.  
 
When materials are transported off-site, all material shall be 
covered and effectively wetted to limit visible dust emissions, or 
at least six inches of freeboard space from the top of the container 
shall be maintained. 
 
All operations shall limit or expeditiously remove accumulations 
of mud or dirt from High Valley Road, Rabbit Valley Road, and 
their intersections with Bottle Rock Road at least once every 24 
hours when construction activities are occurring.  
 
Wheel washers shall be installed where vehicles enter and exit 
unpaved roads onto paved roads, or trucks and any equipment 
leaving the site each trip shall be washed off, as necessary, to 
prevent the track-out of material onto adjacent roadways. 
 
Cleared vegetation shall be treated by legal means other than open 
burning, such as by chipping, shredding, or grinding. 
 
Mobile Source Emissions: 
 
Diesel-powered construction equipment to be used on-site shall be 
Tier 2 or Tier 3, as appropriate, and shall use low-sulfur content 
diesel fuel of 15 ppmw, or less.  
 
The primary contractor shall be responsible to ensure that all 
construction equipment is properly tuned and maintained, in 
accordance with manufacturer’s specifications. 
 
Off-road construction equipment shall not be left idling for 
periods in excess of five minutes when not in use. 
Construction equipment operating on-site shall be equipped with 

SU 
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Impact 
Significance 

Before 
Mitigation 

Mitigation Measure 
Significance 

After 
Mitigation 

5.3-2  Construction-Related Criteria Pollutant Emissions (cont.) 
 
Construction of the BRP Steam Project could result in criteria 
pollutant emissions that would exceed the mass-based daily 
significance thresholds. 

S two- to four-degree engine timing retard or pre-combustion 
chamber engines. 
 
Catalytic converters shall be installed on gasoline-powered 
equipment, in accordance with manufacturer’s specifications. 
 
Diesel catalytic converters, diesel oxidation catalysts, and diesel 
particulate filters (as certified and/or verified by the EPA or 
CARB) shall be installed, if available.  Diesel-powered equipment 
shall be replaced by electric equipment whenever feasible. 
 
Idling of heavy-duty diesel trucks during loading and unloading 
shall be limited to five minutes maximum; auxiliary power units 
shall be used whenever possible. 
 
Drilling Emissions: 
 
The project sponsor shall conduct a study to evaluate the 
feasibility of emission reduction measures for the generators 
engine serving the drilling operations.  At a minimum, the study 
shall evaluate the feasibility of each of the following measures: 
 
Electrification (i.e., installing temporary line power) 
Selective Catalytic Reduction (SCR) 
NOx Reducing Catalyst 
NOx Absorber 
Catalyzed Diesel Particulate Filter 
Catalytic converter 
Oxidation catalyst 
Current EPA Tier 2 or Tier 3 engines 
The project sponsor shall use the control measure that achieves 
the highest level of control, based on the results of the study. 
Diesel-powered drilling equipment shall use ultra-low sulfur 
diesel fuel with a sulfur content of 15 ppmw or less.  
 
No more than 3,000 gallons of ultra-low sulfur diesel fuel per day 
per drilling rig shall be used for well drilling. 

SU 
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Impact 
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Mitigation 

Mitigation Measure 
Significance 

After 
Mitigation 

5.3-2  Construction-Related Criteria Pollutant Emissions (cont.) 
 
Construction of the BRP Steam Project could result in criteria 
pollutant emissions that would exceed the mass-based daily 
significance thresholds. 

S No more than two drilling rigs shall be operated at one time. 
 
Air drilling shall not be conducted without the use of a particulate 
control device. 
 
No more than one well shall be vented or flow tested at one time. 
Well venting and flow testing shall not occur without the use of a 
particulate control device. 
 
H2S emissions shall be abated using the methods outlined in the 
Hydrogen Sulfide Detection and Abatement Performance Plan. 
 
In addition to the technical provisions, the Emissions Reduction 
Plan shall contain monitoring and recordkeeping provisions, to be 
developed in consultation with and approved by the LCAQMD 
prior to construction. 

SU 

5.3-3  Short-Term Exposure of Sensitive Receptors to Diesel 
Particulate Matter 
 
Construction activities associated with implementation of the 
proposed project could result in short-term diesel-exhaust emissions, a 
toxic air contaminant. 

S 5.3-3  Same as Mitigation Measure 5.3-2. LTS 

5.3-4  Exposure to Naturally Occurring Deposits of Serpentinite Soils 
 
Construction activities associated with implementation of the project 
could result in the disturbance of natural deposits of serpentinite soils.  
Serpentinite soils contain naturally occurring asbestos that could result 
in exposure of workers and the public to hazardous asbestos. 

S 5.3-4  In the event that asbestos-containing soils are unearthed 
during the construction process, an Asbestos Hazard Dust 
Mitigation Plan shall be prepared to minimize and control 
potential asbestos dust emissions.  In accordance with State 
requirements, an Asbestos Hazard Dust Mitigation Plan shall be 
submitted to the LCAQMD within fourteen days of the discovery 
of naturally-occurring asbestos, serpentinite soil, or ultramafic 
rock.  The LCAQMD shall be contacted to determine the specific 
control measures (e.g., regular spraying with water or dust 
suppressants) to be included in the Asbestos Hazard Dust 
Mitigation Plan.  This plan shall be approved by the LCAQMD 
prior to the initiation of construction activities that disturb soil. 

LTS 



2.0 Summary  
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

2.0 - 11 

Impact 
Significance 

Before 
Mitigation 

Mitigation Measure 
Significance 

After 
Mitigation 

5.3-5  Short-Term Exposure of Sensitive Receptors to Toxic Air 
Contaminants from Well Venting during Drilling and Flow Testing 
 
Construction activities associated with implementation of the project 
could result in exposure to short-term H2S and NH3 emissions as well 
as emissions from toxic metals contained in the steam in excess of 
one-hour maximum levels. 

S 5.3-5  The project sponsor shall implement the provisions of the 
Hydrogen Sulfide Detection and Abatement Performance Plan 
during well venting activities, including venting during drilling 
and well testing.  The monitoring plan described in the Hydrogen 
Sulfide Detection and Abatement Performance Plan shall be used 
to determine when additional abatement measures will need to be 
taken at the well site. 

SU 

5.3-6  Short-term Exposure to Odorous Emissions during Well Venting 
Activities 
 
Drilling activities of the project would release non-condensable gases, 
including odorous emissions of H2S. 

S 5.3-6  Same as Mitigation Measure 5.3-5. LTS 

5.3-7  Exposure to “Pink Steam”  
 
Project drilling activities could result in the transient release of “pink 
steam” into ambient air. 

LTS None required. LTS 

5.3-8  Long-term Exposure to Criteria Pollutant Emissions 
 
Operation of gasoline and diesel-powered equipment at the proposed 
well pads would result in emissions of criteria pollutants from fuel 
combustion. 

LTS None required. LTS 

5.3-9  Long-Term Exposure of Sensitive Receptors to Toxic Air 
Contaminants 
 
Implementation of the project could expose sensitive receptors to H2S 
and NH3 emissions as well as to emissions of toxic metals contained 
in the steam during infrequent, but routine startup and shutdown of the 
steam wells.  In addition, combustion of fuels in the emergency 
generator and mobile equipment would release TAC.  Although 
infrequent and of short duration, these events could expose sensitive 
receptors to arsenic in exceedance of the BAAQMD standards. 

S 5.3-9  Same as Mitigation Measure 5.3-5. SU 
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5.3-10  Long-term Exposure to Odorous Emissions 
 
Project operation would generate emissions of non-condensable gases, 
including odorous H2S emissions. 

LTS 5.3-10  Same as Mitigation Measure 5.3-5. LTS 

5.3-11  Increases of Criteria Pollutant and TAC Emissions at the 
Bottle Rock Power Plant 
 
The increased steam from the project would generate additional 
emissions at the Bottle Rock Power Plant from the release and 
treatment of NCGs and operation of the cooling tower. 

LTS None required. LTS 

5.3-12  Short-term Construction GHG Emissions 
 
Combusting fuel in construction equipment during construction of the 
well pads and geothermal wells would generate GHG emissions. 

LTS None required. LTS 

5.3-13  GHG Emissions from Operations Contributing to Global 
Climate Change 
 
Combusting fuel in the emergency generator and mobile support 
equipment and release of NCGs, including CO2, would cause the 
emission of GHG. 

LTS None required. LTS 

Noise 

5.4-1  Expose Noise Sensitive Receptors to Construction Noise Levels 
from Well Pad Development 
 
Short-term project construction and drilling activities would generate 
noise levels that would exceed applicable standards at nearby noise-
sensitive receptors.  If construction activities were to occur during 
more noise-sensitive hours, construction source noise levels would 
result in annoyance and/or sleep disruption to occupants of noise-
sensitive receptors and create a substantial temporary increase in 
ambient noise levels. 

S 5.4-1(a)  Well testing shall be limited to the hours between 7:00 
AM and 7:00 PM. 
 
5.4-1(b)  The following noise control measures shall be 
implemented by the project sponsor to further reduce well drilling 
and testing noise at identified noise-sensitive receptors: 
 
The project sponsor shall control venting noise by reducing the 
velocity of the stream.  This may be accomplished through one of 
the following methods: 
 
The use of blooie silencers to reduce the stream through an 
expansion chamber from one pipe size to that of a larger size, 
along with water injection, to decrease the stream volume and  

LTS 
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5.4-1  Expose Noise Sensitive Receptors to Construction Noise Levels 
from Well Pad Development (cont.) 
 
Short-term project construction and drilling activities would generate 
noise levels that would exceed applicable standards at nearby noise-
sensitive receptors.  If construction activities were to occur during 
more noise-sensitive hours, construction source noise levels would 
result in annoyance and/or sleep disruption to occupants of noise-
sensitive receptors and create a substantial temporary increase in 
ambient noise levels. 

S velocity during air drilling; or 
 
The use of rock mufflers to reduce the steam velocity by causing 
the steam to impact directly onto a bed of rocks and subsequently 
discharge through a large open area; or  
 
Other acoustically equivalent methods during product testing. 
 
To ensure that the optimum degree of noise control is 
incorporated in the drilling plan, the acoustical performance of the 
selected venting noise control system shall be reviewed and 
approved by a qualified acoustical specialist, approved by Lake 
County.  
 
The project sponsor shall install a noise barrier wall that blocks 
the direct line of sight by a minimum of 25 degrees (25°) left and 
right (for a total of 50°) to the adjacent residences from the blooie 
line silencer/muffler at the perimeter of the well pad (see 
Appendix D BRP Steam Project Noise Assessment [Figure 9] for 
an example of this type of noise barrier placement for a 
conceptual well pad arrangement). 
The noise barrier wall shall have a minimum height of 10 feet 
above the blooie line silencer/muffler outlet or 20 feet in total 
height, whichever is greatest, and a minimum Sound 
Transmission Class (STC) rating of 25.  The wall may be 
constructed of removable weatherproof noise barrier blankets, 
strung between pipe sections in a similar fashion (only higher) as 
has been used at the Francisco Pad (see Appendix D BRP Steam 
Project Noise Assessment [Appendix B Figures 10 and 11] for 
photos of Francisco Pad barrier).  To ensure that the type and 
placement of the noise barrier meets the above height, shielding, 
and STC requirements, a qualified acoustical specialist, approved 
by Lake County, shall review and approve the placement, 
dimensions, and type of noise barrier wall system for each well 
pad. 
 
The project sponsor shall limit the hours of large truck traffic,  

LTS 
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5.4-1  Expose Noise Sensitive Receptors to Construction Noise Levels 
from Well Pad Development (cont.) 
 
Short-term project construction and drilling activities would generate 
noise levels that would exceed applicable standards at nearby noise-
sensitive receptors.  If construction activities were to occur during 
more noise-sensitive hours, construction source noise levels would 
result in annoyance and/or sleep disruption to occupants of noise-
sensitive receptors and create a substantial temporary increase in 
ambient noise levels. 

 

S defined as vehicles over one ton in weight, to the hours of 7:00 
AM to 7:00 PM, except when setting casing and in emergency 
situations. 
 
The project sponsor shall not lay drill pipes in bins between the 
hours of 7:00 PM and 7:00 AM. 
 
The project sponsor shall install noise barrier blankets with a 
minimum STC rating of 20 at the perimeter of the rig and on the 
derrick such that the placement of the barriers do not interfere 
with running drill pipe.  
 
The project sponsor shall reduce mechanical sources of noise 
associated with the drilling of geothermal wells through the use of 
properly designed mufflers and enclosures. 
 
The project sponsor shall use electric drill rigs and mud pumps, if 
feasible, with engines and derricks shielded by, or wrapped in, 
noise control barrier enclosures.  
The project sponsor shall retain a qualified acoustical specialist, 
approved by Lake County, to monitor and report noise levels at 
the closest noise-sensitive receptor, if any construction activity 
other than drilling is undertaken between the hours of 10:00 PM 
and 7:00 AM.   
 
Monitoring shall commence with attended monitoring, when an 
operator is present with the noise monitor to observe and interpret 
the noise levels measured.   
 
Attended monitoring may be replaced by unattended monitoring if 
Lake County is satisfied that noise caused by project construction 
activity measured by the unattended monitoring can be feasibly 
identified.   
 
A qualified acoustical specialist, approved by Lake County, shall 
prepare reports documenting the noise monitoring and submit the 
reports to Lake County.   

LTS 
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5.4-1  Expose Noise Sensitive Receptors to Construction Noise Levels 
from Well Pad Development (cont.) 
 
Short-term project construction and drilling activities would generate 
noise levels that would exceed applicable standards at nearby noise-
sensitive receptors.  If construction activities were to occur during 
more noise-sensitive hours, construction source noise levels would 
result in annoyance and/or sleep disruption to occupants of noise-
sensitive receptors and create a substantial temporary increase in 
ambient noise levels. 

S A qualified acoustical specialist, approved by Lake County, shall 
determine the success of mitigation measures by comparing the 
noise levels measured during the monitoring to the significance 
thresholds for project-generated construction noise that apply 
during the night time (i.e., no greater than 45 dBA Leq, and no 
greater than 5 dBA above the ambient noise level, at any sensitive 
receptor). 

LTS 

5.4-2  Ground Vibration Due to Construction Activities 
 
Short-term, project-generated construction source vibration levels 
would not exceed the Caltrans-recommended standard with respect to 
the prevention of structural damage for normal buildings or the FTA 
maximum acceptable vibration standard with respect to human 
response for residential uses (i.e., annoyance) in vibration-sensitive 
land uses. 

LTS None required. LTS 

5.4-3  Expose Noise Sensitive Receptors to Long-Term Operational 
Noise Levels 
 
Long-term operation of the project would generate noise levels from 
stationary sources that would exceed the applicable standards at 
nearby noise-sensitive receptors. 

S 5.4-3(a)  To reduce long-term noise levels from steam pipeline 
operations, the project sponsor shall implement Mitigation 
Measures 5.4-1(a) and 5.4-1(b) during clearing and open venting 
of steam pipeline activities. 
 
5.4-3(b)  The project sponsor shall use mufflers during bleed line 
venting operations to reduce long-term noise levels from well 
maintenance operations. 

LTS 

5.4-4  Replacement Wells 
 
Periodic replacement of production wells would require drilling and 
testing activities that would expose noise-sensitive receptors in the 
project area to noise levels that exceed applicable standards. 

S 5.4-4  To reduce long-term noise levels from well replacement 
operations, the project sponsor shall implement Mitigation 
Measures 5.4-1(a) and (b). 

LTS 
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5.4-5  Operational Noise from Increases in Road Traffic 
 
Increased traffic from long-term operation of the project would not 
generate traffic noise levels that exceed the County’s 55-dBA CNEL 
exterior noise standard at noise-sensitive residential receptors and/or 
expose noise-sensitive receptors to a substantial increase in noise 
levels relative to the existing ambient level. 

LTS None required. LTS 

Biological Resources 

5.5-1  Special-Status Plant Species 
 
Project implementation could adversely affect populations of special-
status plant species.   

S 5.5-1(a)  To minimize impacts to populations of special-status 
plants, the project sponsor shall perform pre-construction surveys 
for these plants to identify the specific boundaries of populations 
with respect to proposed clearing and grading.  To the extent 
feasible, the project footprint shall be modified to avoid or 
minimize impacts to these populations. 
 
Populations that are to be avoided shall be clearly designated in 
the field before construction, using orange construction fencing, 
limiting line staking or similar exclusion method.  The barriers 
shall be placed with adequate setbacks to discourage 
encroachment. 
An employee education program shall be implemented to 
familiarize workers, including all vehicle operators, of the 
importance of avoidance of harm to special-status species (and 
sensitive natural communities).  The training shall include a 
discussion of the importance of complying with the all of the 
mitigation measures specified herein. 
 
5.5-1(b)  For portions of the populations that cannot be avoided, a 
revegetation plan for these species shall be developed for CDFG 
review and approval, and shall be implemented by the project 
sponsor.  The plan shall include statements on the use of test 
plots, planting techniques, a monitoring program to be followed 
for a period approved by CDFG, and success criteria.  Seeds 
collected from populations that shall be impacted shall be 
included in this revegetation effort. 
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5.5-2  Special-Status Wildlife Species 
 
Project implementation could result in impacts on special-status 
wildlife species. 

 

S 5.5-2(a)  To minimize the possibility of inadvertent ringtail 
mortality, project-related vehicles shall observe a maximum 15 
miles per hour speed limit on private roads during all phases of 
the project.  Off-road traffic outside the designated study area 
shall be prohibited.  
 
To prevent accidental entrapment of ringtails (or other animals) 
during construction and other phases of the project, the following 
rules shall be observed: 
All excavated holes or trenches greater than two feet deep shall be 
covered at the end of each work day by suitable materials, fenced, 
or escape routes constructed of earthen materials or wooden 
planks shall be provided.  Before filling, such holes shall be 
thoroughly inspected for trapped animals.  
 
All food-related trash items (such as wrappers, cans, bottles, and 
food scraps) shall be disposed in closed containers and removed 
daily from the study area. 
All pipes will be inspected before connecting them to ensure that 
no ringtails (or other animals) have taken refuge in them. 
 
To prevent harassment and mortality of ringtails, no pets shall be 
allowed in the study area. 
 
5.5-2(b)  Clearing of vegetation and placement of fill shall not 
occur until after the affected stream segment is dry or until August 
15, by which time amphibian eggs will have hatched and the 
young will be independent.   
The footprint of the completed crossing, including fill areas, shall 
be limited to the minimal amount required for a properly 
engineered structure. Movement of equipment and vehicles across 
the creek during project construction shall be limited to the 
footprint area of the completed crossing.  All other portions of the 
riparian community within 50 feet of the crossing area shall be 
screened with construction fencing before the commencement of 
clearing and construction activities. Intrusion of construction 
activities into riparian habitat outside of the footprint of the 
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5.5-2  Special-Status Wildlife Species (cont.) 
 
Project implementation could result in impacts on special-status 
wildlife species. 

 

S stream crossing shall be prohibited.  
 
Any work within the banks or riparian habitat of segments of 
either creek or tributary at times when the affected segment 
contains water shall be immediately preceded by a site inspection 
of the channel, including culverts, by a qualified biologist with a 
valid CDFG collecting permit.  Any sensitive herptiles within the 
work area shall be captured and transferred to an adjacent, 
unaffected stream segment containing suitable habitat.  If it is 
believed that these measures may be required, a written mitigation 
plan proposing this procedure shall be prepared and submitted to 
the CDFG in advance and with sufficient lead time to allow 
review and approval. 
 
Diversion (drift) fences and/or silt fencing shall be placed along 
work areas adjacent to High Valley Creek, to discourage overland 
movement of riparian species (e.g., pond turtles) into the 
construction zone and reduce sedimentation in the creek. 
 
5.5-2(c)  Pre-construction nest surveys for Golden Eagles shall be 
conducted annually if construction activities occur during the 
breeding period, from February 1 through June 15. If construction 
activities occur outside the breeding season, from June 16 to 
January 31, no surveys shall be required.  A designated biologist 
or biological monitor who will be conducting the surveys shall be 
an experienced bird surveyor, familiar with the ecology and 
nesting habits of Golden Eagles. Surveys shall be conducted in 
accordance with the following guidelines: 
 
Surveys shall cover all potential nesting habitat in the project site 
and within one mile of the boundaries of the project site and linear 
facilities. 
 
At least two pre-construction surveys shall be conducted, 
separated by a minimum 10 day interval.  One of the surveys shall 
be conducted within 10 days before construction activity begins. 
If active nests are detected during the survey, a one-mile, no-
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5.5-2  Special-Status Wildlife Species (cont.) 
 
Project implementation could result in impacts on special-status 
wildlife species. 

 

S disturbance buffer zone shall be implemented.  This protected  
area surrounding the nest may be adjusted by a designated 
biologist, in consultation with the CDFG, BLM, and USFWS.  If 
present, a monitoring plan shall be developed, identifying the 
schedule of monitoring required to ensure nest protection.  Nest 
locations shall be mapped using GPS technology and submitted, 
along with a weekly report stating the survey results, to the BLM 
wildlife biologist. 
 
A designated biologist shall monitor the nest until this person 
determines that nestlings have fledged and dispersed.  Activities 
that might, in the opinion of a designated biologist and in 
consultation with the FWS and BLM, disturb nesting activities 
shall be prohibited within the buffer zone until such a 
determination is made. 
 
5.5-2(d)  Any work during all phases of the project within oak or 
riparian woodlands that is conducted between March 1 and 
August 15 shall be preceded by a survey for active raptor and owl 
nests.  In the event that nesting raptors or owls are found, no work 
shall occur within a half-mile of the nesting site until after August 
15 or until fledging is complete, as determine by a designated 
biologist. 
 
5.5-2(e)  Although directed surveys for these birds were 
conducted in 2009 with negative results, because of the presence 
of potential habitat, follow-up surveys for these birds and other 
nesting bird species in the study area shall be required before any 
clearing or construction activity.  Any work during all phases of 
the project within riparian habitat of High Valley Creek west of 
the Sawmill Road crossing, conducted between April 1 and 
August 15, shall be preceded by a survey for yellow warbler and 
yellow-breasted chat and other nesting birds.  In the event that 
nesting birds are found, no work shall occur within 300 feet of the 
nesting site until after August 15 or until fledging is complete, as 
determine by a designated biologist. 
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5.5-3  Riparian Habitat or Other Sensitive Natural Communities 
 
Project implementation would adversely affect riparian habitat and 
other sensitive habitats.   

 

S 5.5-3(a)  To minimize impacts to sensitive plant communities 
during project construction, the project sponsor, to the extent 
feasible, shall refine project design to avoid or minimize impacts 
on sensitive plant communities.  Exclusion fencing (e.g., orange 
safety fencing) shall be installed to buffer avoided areas.  
 
The new steam pipeline section along Sawmill Road shall follow 
existing contours as close to the road as feasible to reduce the 
need for substantial additional grading.  Foundations, stanchions, 
pipelines, and other components shall be installed from the 
existing road (e.g., with cranes) wherever feasible to minimize 
additional disturbance.   
 
Any work in or near the stream zone shall take place during the 
driest part of the year, when no active flow or residual ponding 
are likely to occur in this reach of High Valley Creek.  
 
5.5-3(b)  As noted in Chapter 3.0 Description of the Proposed 
Project / Proposed Action, the project sponsor shall revegetate 
well pad cut and fill slopes and the cut area surrounding the new 
access road immediately upon completion of grading and 
construction.  Revegetation shall use chaparral and oak species, 
incorporate appropriate drainage, winterization, site restoration, 
and revegetation measures.   
 
Because cut serpentine slopes are especially difficult to restore, 
restoration of the serpentine fill slopes (and thus the mixed 
serpentine chaparral habitat) shall follow appropriate methods, 
including:   
 
Careful removal and temporary stockpiling of the relatively thin 
topsoil (A horizon) layers in areas to be graded to preserve seed 
bank, microorganisms, and other beneficial attributes of native 
soils;  
Assessment of the calcium/magnesium ratios of fill soils and 
possible amendments (e.g., with gypsum) to ameliorate the 
calcium/magnesium imbalance;  
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5.5-3  Riparian Habitat or Other Sensitive Natural Communities 
(cont.) 
 
Project implementation would adversely affect riparian habitat and 
other sensitive habitats.   

 

S Application of adequate depths of fill soils (more than a foot) over 
serpentine or rocky areas targeted for revegetation to allow an 
ample rooting zone;  
 
Site-specific seed collection of local, especially serpentine plants, 
off-site propagation and reintroduction into the target restoration 
area as liners;   
 
Initial hydroseeding/mulching for erosion control using native 
grasses and other annuals specifically adapted to serpentine soils, 
such as California barley (Hordeum californicum). 
 
For impacts to riparian habitat, the project sponsor shall prepare 
and implement an enhancement plan along High Valley Creek 
within the Francisco Lease and BRP GeoResource Leasehold at a 
2:1 ratio or other ration as established by CDFG.  This 
enhancement area shall include species native to the area and shall 
be a mix of tree and shrub species.  The enhancement pan shall be 
submitted to CDFG for review and approval. 
 
For impacts to oak woodland, the project sponsor shall develop an 
oak woodland mitigation and monitoring plan to outline 
mitigation and monitoring obligations for impacts resulting from 
construction activities.  This plan shall include restoration, 
enhancement, and/or preservation sites (preferably within the 
watershed); thresholds of success; monitoring and reporting 
requirements; site-specific designs for site 
restoration/enhancement activities; and long-term maintenance 
activities.  If restoration is feasible, then a ratio of at least 2:1 shall 
be used.  If preservation (with enhancement) is used, at least a 3:1 
ratio shall be implemented to offset losses. 
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5.5-4  Fill within Waters of the U.S. and State and CDFG 
Jurisdictional Areas 
 
Project implementation would result in fill to waters of the U.S. and 
the State and CDFG jurisdictional areas. 

S 5.5-4(a)  Final project design shall avoid and minimize the fill to 
waters of the U.S., State, and CDFG jurisdictional areas to the 
greatest practicable extent.  If construction occurs near waters of 
the U.S., State, and/or along the banks of High Valley Creek, silt 
fencing shall be installed.  Silt fencing also shall be installed 
downstream of the affected drainages.  The barriers shall be 
placed with adequate setbacks to discourage encroachment into 
otherwise undisturbed habitat by construction equipment or 
personnel. 
 
5.5-4(b)  Before disturbing any jurisdictional water features, the 
project sponsor shall obtain all required permit approvals from the 
USACE, RWQCB, CDFG and the RWQCB. If upland 
alternatives are not feasible for impact avoidance/minimization 
and impacts to waters of the U.S. cannot be avoided, the USACE 
may require in-kind mitigation at the site and/or compensatory 
mitigation for impact to waters of the U.S. for commercial 
development project.  The RWQCB and CDFG similarly may 
require in kind mitigation at the site or compensatory mitigation 
related to impacts to waters of the State.  Such mitigation would 
be determined as a permit condition and may include habitat 
improvement and restoration at the site of waterways and 
wetlands at ratios of loss to restoration to be determined by the 
regulatory agencies, but no less than 2:1. 
 
5.5-4(c)  For impacts to waters, if the USACE and/or the RWQCB 
determine compensatory mitigation is required, the project 
sponsor shall have three options (in order of USACE preference):   
 
Mitigation Banks 
 
In-Lieu Fee Mitigation 
 
Permittee-Responsible Mitigation 
 
Currently no mitigation banks serve the project area or offer in-
lieu fee programs.  Therefore, if compensation is required, the 
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5.5-4  Fill within Waters of the U.S. and State and CDFG 
Jurisdictional Areas (cont.) 
 
Project implementation would result in fill to waters of the U.S. and 
the State and CDFG jurisdictional areas. 

S project sponsor shall be responsible for mitigation.  The CDFG 
may require mitigation for the loss of 2,380 linear feet of 
ephemeral drainages. 
 
Opportunities for wetland restoration, enhancement, and 
establishment/creation exist on both the Francisco Lease and the 
BRP GeoResource Leasehold, primarily associated with High 
Valley Creek and its tributaries.  A mitigation plan to compensate 
for the loss of approximately 0.08 acre (3,507 square feet; 2,380 
linear feet) of fill in waters may include stream channel 
modifications (such as widening, bed reconfiguration, pool and 
riffle creation and bank stablization at appropriate previously 
disturbed locations), creation and/or enhancement of tributary 
drainages associated with diverted runoff, pond habitat creation in 
areas with adequate seasonal flow, and other methods to be 
determined by the regulatory agencies.  
 

In addition to Mitigation Measure 5.5-4 (a-c), additional 
mitigation measures are included in Section 5.6 Hydrology and 
Water Quality that would avoid or minimize impacts to waters of 
the U.S., State, and CDFG jurisdictional areas.  Please see 
Mitigation Measures 5.6-1–5.6-4. 

LTS 

5.5-5  Interfere with the Movement of Native Resident or Migratory 
Fish or Wildlife Species, Migratory Wildlife Corridors, or Impede the 
Use of Native Wildlife Nursery Sites 
 
Project implementation could interfere with wildlife movement and 
result in wildlife mortality from project-related traffic.   

S 5.5-5  Same as Mitigation Measure 5.5-2(a). LTS 

5.5-6  Conflict with Local Policies 
 
Project implementation would conflict with local policies associated 
with the protection of biological resources. 

S 5.5-6  No additional mitigation is available beyond Mitigation 
Measures 5.5-1(a-b). 
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5.5-7  Substantially Reduce the Habitat of a Fish or Wildlife species; 
Cause a Fish or Wildlife Population to Drop Below Self-Sustaining 
Levels; Threaten to Eliminate a Plant or Animal Community; or 
Substantially Reduce the Number or Restrict the Range of an 
Endangered, Rare, or Threatened Species 
 
Project implementation would reduce plant and animal habitat and 
could cause a decrease in wildlife populations.  

S 5.5-7  Same as Mitigation Measure 5.5-5. LTS 

5.5-8  Noise, Light and Glare, and Steam Venting 
 
Project implementation would result in incidental steam venting 
effects and increased noise and lighting that would impact local 
vegetation and wildlife species.   

S 5.5-8(a)  For the cross-county steam pipeline section between 
Sawmill and High Valley Roads, any required maintenance or 
repairs shall be done by workers on foot (or by the use of cranes 
or equivalent) to avoid additional noise disturbance (also see 
Mitigation Measures 5.4-1(a-b) in Section 5.4 Noise).  

 

5.5-8(b)  Same as Mitigation Measure 5.11-5 in Section 5.11 
Visual Resources. 

 

5.5-8(c)  Same as Mitigation Measures 5.3-5 in Section 5.3 Air 
Quality and Climate Change and Mitigation Measures 5.7-1 (a-
dd) in Section 5.7 Hazards and Hazardous Materials. 

LTS 

5.5-9  Project Abandonment and Site Closure Could Result in 
Degraded Habitat 
 

Project abandonment and site closure could result in long-term 
deterioration of plant and animal habitat of the site. 

S 5.5-9  Consistent with County requirements, a habitat restoration 
plan for the site shall be prepared prior to closure of any part of 
the site and implemented.  At such time a closure plan is 
developed it would be subject to CEQA review. 

Restoration sites and goals shall be established by agreement of 
the land owner and the County.  The plan at a minimum shall 
specify the plant cover and type for all disturbed sites including 
ground cover, shrubs, trees, and aquatic habitat.  Use of native 
species for site restoration should occur wherever possible.  The 
plan shall specify the methods and specifications for site 
restoration, e.g., soil ripping, scarification, wind and water erosion 
control, application of soil amendments, planting methods, initial 
irrigation if required, etc.  Criteria for revegetation success (e.g., 
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5.5-9  Project Abandonment and Site Closure Could Result in 
Degraded Habitat (cont.) 
 

Project abandonment and site closure could result in long-term 
deterioration of plant and animal habitat of the site. 

S number of successful plants, established percent cover, etc. for 
each year over a minimum of five years) shall be developed and 
monitoring shall occur for a minimum of 5 years or longer if 
needed, until site vegetative cover goals are achieved.  The plan 
also shall provide measures for control and removal of all 
invasive species.  The project sponsor will be responsible for 
implementing all measures in the site restoration plan.  Annual 
monitoring reports shall be prepared by a qualified restoration 
specialist under contract to the project sponsor and shall be 
submitted to the County for review. The monitoring reports shall 
evaluate the achievement of vegetative cover success and include 
recommended measures to achieve the goal (e.g., supplemental 
planting, maintenance actions) or modify the plan (e.g., 
alternative plant species) should the annual success criteria not be 
achieved. Upon achievement of the restoration goals and 
revegetation success criteria, and upon approval by the County, 
the project sponsor will have no further obligation for site 
maintenance.    

The restoration plan shall be coordinated and integrated with a 
final site grading and drainage control plans (Mitigation Measures 
5.8-6(a) and 5.8-6(b), in Geology, Soils and Seismicity). 

LTS 

Hydrology and Water Quality 

5.6-1  Degradation of Water Quality from Erosion and Sedimentation 
from Short-Term Construction Activities 
 
Project implementation would result in ground disturbance from 
grading and construction activities that would result in soil erosion and 
sedimentation degrading downstream water bodies.   

S 5.6-1(a)  The project sponsor shall prepare and submit a project-
specific Stormwater Pollution Prevention Plan (SWPPP) and any 
other necessary engineering plans and specifications for pollution 
prevention and control.  Before the approval of grading permits 
and improvement plans, the project sponsor shall consult with the 
County of Lake and the Central Valley RWQCB to acquire the 
appropriate regulatory approvals that may be necessary to obtain a 
SWRCB statewide NPDES General Permit for stormwater 
discharges associated with construction and land disturbance 
activities, and any other necessary site-specific Waste Discharge 
Requirements (WDRs).  The SWPPP shall specify and locate Best 
Management Practices (BMPs) to manage and treat stormwater 
runoff from the site, in accordance with the September 2, 2009 
Construction General Permit (Order No.  2009-09-DWQ) that  
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5.6-1  Degradation of Water Quality from Erosion and Sedimentation 
from Short-Term Construction Activities (cont.) 
 
Project implementation would result in ground disturbance from 
grading and construction activities that would result in soil erosion and 
sedimentation degrading downstream water bodies.   

S incorporated significant changes to the NPDES permit 
requirements as of July 1, 2010.   
 
The SWPPP shall include, as applicable, all BMPs required in 
Attachment C of the Construction General Permit for Risk Level 
1 dischargers, Attachment D for Risk Level 2 dischargers, or 
Attachment E for Risk Level 3 dischargers (as determined 
appropriate).  The SWPPP shall include all regulations and 
recommendations from the Lake County Clean Water Program 
Advisory Council and Construction Site Stormwater Runoff 
Control Workgroup.  In addition, recommended BMPs, subject to 
review and approval by the Central Valley RWQCB, will include 
the measures listed below.  However, the measures themselves 
may be altered, supplemented, or deleted during the Central 
Valley RWQCB’s review process. 
 
The SWPPP shall demonstrate how treatment control measures 
(e.g., bioretention, vegetated swales, sedimentation basins, 
infiltration trenches) targeting the project-specific contaminants 
including sediment, metals, oil and grease, trash and debris, and 
oxygen-demanding substances will be incorporated into the 
project.  The SWPPP shall demonstrate that the project has the 
land area available to support the proposed BMP facilities, sized 
per the required water quality design storm.   
 
Scheduling: 
 
To reduce the potential for erosion and sediment discharge, 
schedule construction to minimize ground disturbance during the 
rainy season.  Schedule major grading operations during the dry 
season when practical, and allow enough time before rainfall 
begins to stabilize the soil with vegetation or to install sediment-
trapping devices. 
 
Sequence construction activities to minimize the amount of time 
that soils remain disturbed.  
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5.6-1  Degradation of Water Quality from Erosion and Sedimentation 
from Short-Term Construction Activities (cont.) 
 
Project implementation would result in ground disturbance from 
grading and construction activities that would result in soil erosion and 
sedimentation degrading downstream water bodies.   

S Stabilize all disturbed soils as soon as possible following the 
completion of ground disturbing work. 
 
Install erosion and sediment control BMPs before the start of any 
ground-disturbing activities. 
 
Erosion and Sedimentation: 
 
Preserve existing vegetation in areas where no construction 
activity is planned or where construction activity will occur at a 
later date. 
 
Stabilize and re-vegetate disturbed areas as soon as possible after 
construction with planting, seeding, and/or mulch (e.g., straw or 
hay, erosion control blankets, hydromulch, or other similar 
material), in accordance with the regulations and 
recommendations outlined in the Lake County, City of Clearlake, 
and City of Lakeport joint Stormwater Management Plan 
(SWMP).   
Cover and maintain soils stockpiles properly to prevent loss of 
topsoil from wind or other means of disturbance. 
 
Install silt fences, coir rolls, and other suitable measures around 
the perimeter of the areas affected by construction and staging 
areas and around riparian buffers, storm drains, temporary 
stockpiles, spoil areas, stream channels, swales, downslope of all 
exposed soil areas, and in other locations determined necessary to 
prevent off-site sedimentation. 
 
Develop a wet-weather contingency plan stating which BMPs will 
be used and describing use of erosion and sediment controls such 
as straw-waddles, coir logs, and sediment fences.  
 
Install temporary slope breakers during the rainy season on slopes 
greater than 5 percent where the base of the slope is less than 50 
feet from a water body, wetland, or road crossing. 
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5.6-1  Degradation of Water Quality from Erosion and Sedimentation 
from Short-Term Construction Activities (cont.) 
 
Project implementation would result in ground disturbance from 
grading and construction activities that would result in soil erosion and 
sedimentation degrading downstream water bodies.   

S Detain and treat stormwater using sedimentation basins, sediment 
traps, baker tanks, vegetated swales, or other low impact 
development (LID) measures to ensure that discharges to 
receiving waters meet applicable water quality objectives. 
 
Install fiber rolls, straw-wattles, coir logs, silt fences, or other 
effective devices along drainage channels to prevent soils from 
moving into creeks. 
 
Install check dams, level spreaders, water bars, rock outlet 
protection for culverts, grade stabilization structures, or other 
devices to slow the velocity of stormwater runoff and reduce 
erosion potential. 
 
Use treatment trains where feasible. 
Tracking Controls: 
 
Grade and stabilize construction site entrances and exits to 
prevent runoff from the site and to prevent erosion. 
 
Maintain access roads throughout the construction period. 
 
Stabilize temporary roads and construction entrances to minimize 
erosion and prevent mud and dirt from being tracked off-site. 
 
Non-stormwater Controls: 
 
Check construction equipment regularly for leaks. 
 
Refuel vehicles and equipment away from receiving waters and 
storm drainages, contain the area to prevent run-on and run-off, 
and promptly clean up spills. 
 
Waste Management and Hazardous Materials Pollution Control: 
 
Remove trash and construction debris from the project area daily; 
identify means of waste disposal.   
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5.6-1  Degradation of Water Quality from Erosion and Sedimentation 
from Short-Term Construction Activities (cont.) 
 
Project implementation would result in ground disturbance from 
grading and construction activities that would result in soil erosion and 
sedimentation degrading downstream water bodies.   
 
 

S Locate sanitary facilities a minimum of 300 feet from receiving 
waters; maintain sanitary facilities regularly. 
 
Document all pollutants that are likely to be used during 
construction that could be present in stormwater drainage and 
non-stormwater discharges, and other types of materials used for 
equipment operation. 
 
Store all hazardous materials in an area protected from rainfall 
and stormwater run-on and prevent the off-site discharge of 
hazardous materials. 
Minimize the potential for contamination of receiving waters by 
maintaining spill containment and cleanup equipment on-site, and 
by properly labeling and disposing of hazardous wastes. 
 
Use only water for equipment washing; do not use any soaps, 
solvents, degreasers, or other similar products or methods unless 
all of the discharge is collected for appropriate off-site disposal. 
 
Locate waste collection areas close to construction entrances and 
away from roadways, storm drains, and receiving waters.  
 
Inspect dumpsters and other waste and debris containers regularly 
for leaks and remove and properly dispose any hazardous 
materials and liquid wastes placed in these containers; place trash 
receptacles under roofs or cover with plastic sheeting at the end of 
each workday and during rainy weather.   
 
Train construction personnel in proper material delivery, 
handling, storage, cleanup, and disposal procedures. 
 
BMP Inspection, Maintenance, and Repair: 
 
Conduct BMP inspections on a regular basis and daily during 
storms. 
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5.6-1  Degradation of Water Quality from Erosion and Sedimentation 
from Short-Term Construction Activities (cont.) 
 
Project implementation would result in ground disturbance from 
grading and construction activities that would result in soil erosion and 
sedimentation degrading downstream water bodies.   
 
 

S Immediately repair or replace equipment that has failed; provide 
sufficient devices and materials (e.g., silt fence, coir rolls, and 
erosion blankets) throughout project construction to enable 
immediate corrective maintenance and repair. 
 
Monitoring and Reporting: 
 
Develop monitoring and reporting procedures for Numeric Action 
Levels (NALs) and Numeric Effluent Limits (NELs) for pH and 
turbidity, based on the project site’s established level of risk; 
monitor and report water quality discharges from the site for pH 
and turbidity; monitor locations downstream of the project to 
assess the effectiveness of turbidity control measures.   
Provide the required documentation for SWPPP inspections, 
maintenance, and repair requirements; identify personnel who will 
perform monitoring and inspection activities in the SWPPP. 
 
Maintain written records of inspections, spills, BMP-related 
maintenance activities, corrective actions, and visual observations 
of off-site discharges of sediment or other pollutants, as required 
by the Central Valley RWQCB. 
 
Retain a copy of the approved SWPPP on the construction site. 
 
Post-construction BMPs: 
 
Identify BMP technology, location, and size to manage long-term 
stormwater runoff from the well pads as well as inspection and 
maintenance responsibilities; reduce hydromodification to the 
maximum extent practicable.   
 
Re-vegetate all temporarily disturbed areas, where required, after 
construction activities are completed. 
 
Remove any remaining construction debris and trash from the 
project site on project completion. 
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5.6-1  Degradation of Water Quality from Erosion and Sedimentation 
from Short-Term Construction Activities (cont.) 
 
Project implementation would result in ground disturbance from 
grading and construction activities that would result in soil erosion and 
sedimentation degrading downstream water bodies.   
 
 

S Phase the removal of temporary BMPs as necessary to ensure 
stabilization of the site. 
 
Maintain post-construction site conditions to avoid formation of 
unintended drainage channels, erosion, or areas of sedimentation. 
 
Correct post-construction site conditions as necessary to comply 
with the SWPPP. 
5.6-1(b)  The project sponsor’s drainage plan shall include a 
County-approved Erosion Control Plan that specifies controls for 
winterization, dust, erosion, and pollution during project 
construction.  This plan shall conform to all standards adopted by 
the County.  Many elements of the drainage plan may overlap 
with the SWPPP.  The plan shall describe the BMPs to be used 
during and following construction to control pollution resulting 
from both stormwater and construction water runoff.  The plan 
shall also include locations of vehicle and equipment staging, 
portable restrooms, mobilization areas, and planned access routes.  
A mitigation plan, approved by Lake County, shall be acquired 
prior to the start of grading activities in the restricted time 
between October 15 and April 15, in accordance with the Lake 
County Grading Ordinance. 
 
5.6-1(c)  The project sponsor shall monitor erosion on an ongoing 
basis during the rainy season.  Inspections shall include all cut and 
fill slopes and other disturbed areas.  Erosion problems shall be 
immediately repaired.  If temporary repairs are necessary during 
the rainy season, the project sponsor shall complete permanent 
repairs to those erosion problems by October 10 of each year. 
 
5.6-1(d)  The project sponsor shall prepare a Soil Erosion Control 
and Sedimentation Prevention Plan (SECSPP).  The SECSPP 
shall identify the appropriate measures to control sedimentation 
and erosion. 
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5.6-2  Degradation of Water Quality from Short-Term Construction 
Activities 
 
Short-term construction activities could result in the release of 
hazardous materials, naturally occurring asbestos (NOA) or metals, or 
solid waste discharge resulting in the contamination of surface or 
groundwater.  Project construction could also release other pollutants 
to surface waters, including oil and gas, chemical substances used in 
the construction process, accidental discharges, waste concrete, and 
wash water. 

S 5.6-2(a)  Same as Mitigation Measure 5.6-1(a). 
 
5.6-2(b)  The project sponsor shall: 
 
Implement a dust mitigation plan outlining detailed dust control 
measures for areas containing NOA; 
 
Implement turbidity control measures, including both prevention 
measures and treatment technology, specifically for treating 
elevated levels of turbidity, asbestos, and metals to bring them 
within the established water quality standards.  For real-time 
information, turbidity measurements shall be used during 
construction as a surrogate for asbestos measurements; and 
 
Control, monitor, and treat excess water generated during the 
implementation of dust control measures before discharge to a 
receiving water body. 
 
5.6-2(c)  The project sponsor shall maintain on file the Spill 
Contingency and Containment Plan (SCCP) originally required by 
the Central Valley RWQCB.  This plan shall include emergency 
procedures for responding to spills as well as measures to prevent 
or clean up spills of hazardous waste and hazardous materials 
used for equipment operation. 
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5.6-3  Degradation of Surface Water Quality from Long-Term Project 
Operation 
 
Long-term operation of the project would alter the types, quantities, 
and timing of contaminant discharges in stormwater runoff.  Discharge 
of contaminants (e.g., oil and grease, sediment, trace metals, and trash) 
would increase, compared to existing conditions. 

S 5.6-3  To reduce long-term surface and groundwater quality 
impacts, the project sponsor shall comply with requirements of 
the NPDES general municipal permit for stormwater discharges 
as well as all recommendations for post-construction stormwater 
management from the Lake County Post-Construction Runoff 
Control (PCON) Workgroup.  The following measures shall be 
included in the project SWPPP: 
 
To the maximum extent practicable, the post-construction 
stormwater management system shall reduce post-construction 
peak runoff rates and timing to existing conditions levels (reduce 
hydromodification).  The SWPPP shall detail BMPs designed to 
manage stormwater quantity, locations, and design characteristics, 
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5.6-3  Degradation of Surface Water Quality from Long-Term Project 
Operation (cont.) 
 
Long-term operation of the project would alter the types, quantities, 
and timing of contaminant discharges in stormwater runoff.  Discharge 
of contaminants (e.g., oil and grease, sediment, trace metals, and trash) 
would increase, compared to existing conditions. 

S along with the flow dissipation piping, bioswales, and vegetated 
buffer areas. 
 
Identification of BMPs shall be implemented at the project site 
based on identified potential pollutant sources.  Emphasis shall be 
placed on water quality treatment and source control BMPs.  
BMPs may include, but will not be limited to, bioswales, 
sedimentation basins, bioretention basins, and stormwater ponds. 
 
Descriptions of potential operational sources of erosion and 
sediment at the proposed project site shall be described.  
Geothermal production materials and associated chemicals that 
can be used at the project site shall also be described.  This shall 
include a thorough assessment of existing and potential pollutant 
sources.   

The project sponsor shall prepare informational literature and 
guidance on industrial and commercial BMPs to minimize 
pollutant contributions from the proposed project.  This 
information shall be distributed to all employees at the project 
site.  At a minimum, the information shall cover: a) proper 
disposal of commercial cleaning chemicals; b) proper use of 
landscaping chemicals; c) cleanup and appropriate disposal of 
hazardous materials and chemicals; and d) prohibition of any 
washing and dumping of materials and chemicals into a stream.   
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5.6-4  Redirection of Flood Flows from Alteration of Drainage 
Channels 
 
The project would locate well pads in existing drainage channels and 
construct a bridge across High Valley Creek.  Alteration of natural 
drainages could result in on-site and off-site flooding, potentially 
exposing people or structures to a significant risk of loss, injury, or 
death. 

S 5.6.4  To reduce flooding potential and to minimize degradation 
of water quality, the project sponsor shall prepare a Hydrology 
and Hydraulic Report.  This report shall serve as the foundation 
for a detailed Drainage Plan, which shall comply with 
requirements of the NPDES general permit for stormwater 
discharges and Lake County’s Stormwater Management 
Ordinance (Chapter 29).  The plans shall include, but shall not be 
limited to, the following:  
 
A detailed Hydrology and Hydraulic Report and a Drainage Plan 
that show no net increase in post-development runoff, peak flows, 
and stream velocities in off-site receiving channels as compared 
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5.6-4  Redirection of Flood Flows from Alteration of Drainage 
Channels (cont.) 
 
The project would locate well pads in existing drainage channels and 
construct a bridge across High Valley Creek.  Alteration of natural 
drainages could result in on-site and off-site flooding, potentially 
exposing people or structures to a significant risk of loss, injury, or 
death. 

S with pre-development conditions. 
 
A Drainage Plan, prepared by a registered civil engineer in 
conformance with Lake County Watershed Protection District 
requirements, submitted to Lake County for review before 
approval. 
 
Regional recommended BMPs such as on-site stormwater 
detention or infiltration areas incorporated into the project design 
along with stormwater treatment controls, as described in 
Mitigation Measures 5.6-1(a) and 5.6-1(b).  BMPs shall be 
selected specifically for water quality treatment and may include 
bioswales, sedimentation basins, bioretention basins, and 
stormwater ponds.   
 
Stormwater conveyance and detention features designed and 
incorporated into the proposed project to reduce runoff forces to 
non-erosive rates for the 100-year storm events.  Supporting 
documentation shall be included to show that incorporation of 
these features shall result in post-construction runoff erosive 
forces that do not exceed existing conditions erosive forces. 
 
Design drawings and calculations of the capacity of the proposed 
storm drain system for the project, based on Lake County 
procedures.  This analysis shall guide the design and sizing of 
stormwater infrastructure, including the clear-span bridge crossing 
at the High Valley Creek and shall be included in the Drainage 
Plan. 
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5.6-5  On- and Off-Site Flooding Hazards from Increased Imperious 
Surfaces 

 
The project would result in substantial alteration of hydrological 
features and drainage patterns at the project site.  Such changes would 
increase peak flows and could result in on- and off-site flooding.   

 

S 5.6-5  Same as Mitigation Measures 5.6-1(a), 5.6-3, and 5.6-4. LTS 
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5.6-6  Depletion of Groundwater Supplies or Substantial Interference 
with Groundwater Recharge 
 
Construction and operation of the project could lead to depletion in 
local groundwater supplies such that the production rate of preexisting 
nearby wells would drop to a level that would not support existing or 
planned uses. 

S 5.6-6(a)  During the construction phase, the project sponsor shall 
monitor water levels within project site well(s) and neighboring 
wells (including wells A, B, C, and D).  Water level monitoring 
shall start before pumping on the project site to establish existing 
water levels.  The project sponsor shall monitor and evaluate the 
potential drawdown effect on water supply wells. 
 
If the drawdown effect on neighboring wells (including springs 
that support residences) is substantial relative to the available 
drawdown resulting in a drawdown of 25 percent or more of the 
available drawdown, then the project sponsor shall evaluate 
feasible alternative options for project water supply that shall not 
significantly affect neighboring wells by: 
 
Reducing pumping on the project site, or 
 
Obtaining water from water purveyors or another off-site source 
with proper entitlements to sell the water. 
 
5.6-6(b)  The project sponsor shall, during any period of 
suspension, use no surface water as the source for any 
maintenance or other use. 
 
5.6-6(c)  The project sponsor shall continue groundwater 
sampling at Nance Spring, Union Oil Spring, Coleman Well, 
Jadiker Well (Seep), and Francisco Well.  Sampling shall be 
conducted in April, July, and October of each year.  Each 
groundwater sample shall be analyzed for boron, sodium, sulfate, 
calcium magnesium hardness, pH, alkalinity, settleable solids, 
non-filterable residue, turbidity, specific electrical conductivity, 
magnesium, calcium, copper, iron, lead, manganese, and zinc. 
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Hazards and Hazardous Materials 

5.7-1  Hazard to the Public or the Environment 
 
Implementation of the project could create a hazard to the public or 
the environment through the routine transport, use, or disposal of 
hazardous materials, including through reasonably foreseeable upset 
and/or accident involving the release of hazardous materials to the 
environment. 

S 5.7-1(a)  Protection measures shall be implemented to eliminate 
construction hazards or minimize the risks through training, use of 
procedural controls, and use of protective equipment.  The BRP 
Injury and Illness Prevention Program (IIPP) shall be 
implemented and construction activities proposed for the BRP 
Steam Project shall be included under the program.  Proper job 
training and hazard awareness shall be provided to all workers at 
the site.  All construction workers shall be required to comply 
with all safety training requirements and follow all required safety 
precautions per federal, State, and local regulations. 
 
5.7-1(b)  All construction equipment shall be properly maintained 
and kept in good operating condition at all times.  Fluids from 
equipment such as fuels, grease, and coolants shall be properly 
maintained and managed in accordance with the Bottle Rock 
Power Plant SPCC Plan and construction SWPPP, which plans 
shall be amended to include the site and facilities of the proposed 
BRP Steam Project.  Any waste oils generated from the 
maintenance of construction equipment shall be managed 
accordingly and disposed in accordance with all applicable 
regulations.  Drill cuttings and any runoff or unexpected releases 
from construction equipment, drilling platforms, fuel, and 
materials storage areas shall be captured into a storage tank. 
 
5.7-1(c)  Management of all potential pollutant sources shall be 
addressed by implementing Best Management Practices (BMP) 
through a SWPPP and SPCC Plan (also see Mitigation Measure 
5.7-1[a] above) that include the proposed BRP Steam Project site 
and facilities.  BMPs shall include proper storage of chemical 
containers so that they are not directly exposed to sun and 
moisture, keeping containers in good condition, routine 
inspections of hazardous material storage areas to ensure 
container integrity, and implementation of proper housekeeping 
practices.  All fuels shall be stored in proper aboveground storage 
tanks, equipped with secondary containment per federal and State 
requirements, to ensure accidental leak containment.  Any 
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5.7-1  Hazard to the Public or the Environment (cont.) 
 
Implementation of the project could create a hazard to the public or 
the environment through the routine transport, use, or disposal of 
hazardous materials, including through reasonably foreseeable upset 
and/or accident involving the release of hazardous materials to the 
environment. 

S chemicals that need to be stored in the proposed construction 
areas shall be stored in their proper containers with secondary 
containment to address the potential for any possible releases. 
 
5.7-1(d)  The project sponsor shall send at least a 24-hour 
advance notification to Cal/OSHA prior to the start of each 
construction and drilling activity that may result in the release of 
asbestos into the environment, regardless of the amount of 
asbestos-containing material that may be disturbed.   
 
5.7-1(e)  The project sponsor shall prepare and implement a 
Serpentinite Dust Control Plan, in compliance with Lake County 
Air Quality Management District requirements, to ensure that 
airborne asbestos exposure to workers and nearby residents is 
prevented. 
 
5.7-1(f)   The project sponsor shall prepare and implement a 
Sumpless Drilling Plan to address proper management and 
disposal of any asbestos-containing soils generated as a result of 
drilling operations.  Drilling material shall be contained within a 
tank and profiled to determine its hazardous content for proper 
disposal.  If the profile analysis determines the presence of 
hazardous materials at levels that make the soil a hazardous waste 
per CCR Title 22 and as defined in 40 CFR, the soil shall be 
properly handled, manifested, and disposed off-site, in accordance 
with all applicable regulations. 
 
5.7-1(g)  All transporters of hazardous materials to and from the 
proposed well pads shall be DOT certified and qualified to 
transport hazardous materials.  Delivery and off-site 
transportation of hazardous materials shall be monitored by 
properly trained personnel for quick response in the case of an 
unexpected release.  All hazardous materials shall be transported 
in DOT-approved containers and labeled in accordance with 
applicable regulations. 
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5.7-1  Hazard to the Public or the Environment (cont.) 
 
Implementation of the project could create a hazard to the public or 
the environment through the routine transport, use, or disposal of 
hazardous materials, including through reasonably foreseeable upset 
and/or accident involving the release of hazardous materials to the 
environment. 

S 5.7-1(h)  Emergency spill response procedures provided in the 
existing SWPPP, SPCC Plan, IIPP and Bottle Rock Power Plant 
Emergency Preparedness and Action Plans shall be amended to 
include the proposed BRP Steam Project well sites and steam 
collection pipelines.  These plans address the proper steps to be 
taken to contain and cleanup accidental releases.  In addition, the 
Incident Reporting and Investigation Program shall be followed in 
the event of a release to ensure proper reporting and investigations 
are conducted, in accordance with Federal and State requirements. 
 
5.7-1(i)  The existing Hazardous Materials Management Plan 
(HMBP) shall be amended to include the proposed BRP Steam 
Project.  The HMBP shall be updated annually and/or within 30 
days of a 100 percent or more increase in storage quantity of a 
previously disclosed material, use of a previously undisclosed 
material at or above reporting thresholds, facility change of 
address, change in ownership, or change in business name.  The 
HMBP and annual fees shall continue to be submitted to the local 
CUPA. 
 
5.7-1(j)  The project sponsor shall conduct quarterly sampling and 
analysis for radon-222 concentrations in gases entering the power 
plant.  An outline of the current California Department of Health 
Services Radiologic Health Section (CDHS/RHS) minimal 
requirements for monitoring and reporting on Radon-222 follows 
and shall be applicable to the project: 
 
The facility must be sampled at least quarterly. 
 
The sampling and analysis methods must be shown to be accurate 
by comparison to known standards supplied by an acceptable 
source (e.g., EPA).  This “standard comparison” or “calibration” 
shall be run with each set of samples counted, unless the counting 
system is shown to be sufficiently stable.  If calibration is 
unnecessary for each run, then calibration shall be required at 
least once per year. 
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5.7-1  Hazard to the Public or the Environment (cont.) 
 
Implementation of the project could create a hazard to the public or 
the environment through the routine transport, use, or disposal of 
hazardous materials, including through reasonably foreseeable upset 
and/or accident involving the release of hazardous materials to the 
environment. 

S The power production unit must be sampled such that the 
instantaneous radon-222 emission rate (Ci/sec) to the environment 
is accurately determined. 
 
The Radon-222 monitoring program will be conducted for at least 
the first three years of commercial operation.   
 
If monitoring results indicate that the radon-222 release for the 
Bottle Rock Power Plant is well within applicable standards, the 
program may be modified, reduced in scope, or eliminated, 
provided the approval of CDHS/RHS is obtained by BRP.  As 
new information and techniques become available, with 
concurrence of BRP and CDHS/RHS, changes may be made to 
the program or the methods employed in monitoring radon-222. 
 
For verification, approximately ten percent of samples shall be 
taken in duplicate, with the duplicate sample sent to the CDUS 
Sanitation and Radiation Laboratory in Berkeley for cross-check 
analysis as a quality control on BRP’s laboratory analyses. 
 
The project sponsor shall provide annual reports to CDHS/RHS, 
BLM, and Lake County, discussing each point above.  All results 
shall include the standard deviation associated with the counting 
error.  Sources of error in the sampling procedure and emission 
calculation shall be discussed. 
 
The report shall also indicate the maximum dose resulting from 
emissions calculated at the project site boundary, and to the 
resident nearest the location of maximum radon-222 
concentration, and the resultant expected population dose.  (These 
dose calculations may follow a simplified methodology 
established by CDHS/RHS.) 
 
Annual reports shall be maintained by CDHS/RHS and be 
available to the CEC, BLM, Lake County, and the public on 
request.  CDHS/RHS shall report annually the results of the 
radon-222 monitoring program to the CEC, BLM, and Lake 
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5.7-1  Hazard to the Public or the Environment (cont.) 
 
Implementation of the project could create a hazard to the public or 
the environment through the routine transport, use, or disposal of 
hazardous materials, including through reasonably foreseeable upset 
and/or accident involving the release of hazardous materials to the 
environment. 

S County.  This report shall include, at a minimum, data concerning 
average and high values of radon-222 emissions and incidences of 
the 3.0 pCi/1 and 6.0 pCi/1 level exceedances (also see Mitigation 
Measure 5.7-1[k] below).   
 
If the program is modified, reduced in scope, or eliminated, the 
project sponsor shall send a copy of CDHS/RHS approval to the 
CEC, BLM, and Lake County. 
 
5.7-(k)  If the radon-222 concentration exceeds 3.0 picocuries per 
liter (pCi/1) in the cooling tower exhaust, the project sponsor shall 
inform the CDHS/RHS and CEC staff with a special report, 
copied to the BLM and Lake County.  For verification, the project 
sponsor shall provide a written report to the CDHS/RHS and CEC 
staff on sample results within 30 days of confirming an 
exceedance of 3.0 (pCi/1) radon 222 in the cooling tower exhaust.  
Confirmation shall include the re-analysis of the sample by BRP 
or another qualified laboratory.  Confirmation of sample results 
shall be accomplished in the most expedient manner possible.  
The procedures used shall be the same as the normal analysts but 
may include sending samples to CDHS/RHS and/or outside 
qualified laboratories for analysis.  The confirmation of a sample 
shall take less than five calendar days.  BRP shall notify the CEC, 
BLM, and Lake County of corrective actions taken.  The CEC 
shall review the actions and ensure that the corrective actions are 
adequate to ensure that cooling tower emissions of radon have 
been reduced to acceptable levels. 
 
5.7-1(l)  If the radon-222 concentrations exceed 6.0 pCi/1 in the 
cooling tower exhaust, the project sponsor shall notify the 
CDHS/RHS and the CEC on confirmation of the sample results.  
For verification, the project sponsor shall notify CDHS/RHS and 
the CEC within 24 hours of confirming the sample results.  (See 
Mitigation Measure 5.7-(j) above for confirmation requirements).  
The project sponsor shall notify the CEC, BLM, and Lake County 
of corrective actions taken.  The CEC shall review the actions and 
ensure that cooling tower emissions of radon have been reduced  
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5.7-1  Hazard to the Public or the Environment (cont.) 
 
Implementation of the project could create a hazard to the public or 
the environment through the routine transport, use, or disposal of 
hazardous materials, including through reasonably foreseeable upset 
and/or accident involving the release of hazardous materials to the 
environment. 

S to acceptable levels.  
 
5.7-1(m)  The project sponsor shall obtain baseline ambient air 
measurements for benzene, silica, mercury, arsenic, ammonia, and 
vanadium, in accordance with the following requirements.  These 
requirements may be accommodated as a part of any established 
regional data-gathering program that is acceptable to the 
LCAQMD and BRP staff. 
 
Measurements shall be made in the populated areas in Cobb 
Valley, downwind of the power plant, to be determined by the 
LCAQMD, CEC staff, and BRP. 
 
Sampling shall be performed for at least one year prior to 
commercial operation. 
 
Mercury shall be measured in the particulate and vapor state. 
 
Benzene shall be measured in the vapor state. 
 
Particulate measurements for silica, arsenic, mercury, and 
vanadium shall be made using a sampler for inhalable 
particulates.  Elemental analyses may be performed using particle 
induced X-ray emission (PIXE) techniques, atomic absorption, or 
neutron activation techniques.  Particulate samples shall be 
collected every sixth day, on the same schedule as the California 
Air Resources Board (CARB) statewide hi-vol particulate 
monitoring.  
 
Mercury vapor measurements shall be made by trapping the vapor 
and subsequent laboratory analysis.  The schedule for mercury 
vapor sampling may differ from the particulate sampling, 
depending on the exact method used. 
 
Ammonia shall be measured in the gaseous state, concurrently 
with hydrogen sulfide.  If a uniform ratio exists between ammonia 
and hydrogen sulfide, ambient hydrogen sulfide data may be used 

LTS 



2.0 Summary  
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

2.0 - 42 

Impact 
Significance 

Before 
Mitigation 

Mitigation Measure 
Significance 

After 
Mitigation 

5.7-1  Hazard to the Public or the Environment (cont.) 
 
Implementation of the project could create a hazard to the public or 
the environment through the routine transport, use, or disposal of 
hazardous materials, including through reasonably foreseeable upset 
and/or accident involving the release of hazardous materials to the 
environment. 

S to estimate ammonia concentrations. 
 
Ammonia measurements shall be performed using a continuous 
NO-NO2 analyzer, retrofitted with a high temperature converter 
that is designed for ammonia determination. 
 
Measurement methods other than those specified above may be 
proposed and used by BRP as approved by the CEC staff. 
 
For verification, a sampling plan consistent with the above 
sampling requirements shall be prepared by the project sponsor 
and submitted for approval by the CEC staff and LCAQMD, in 
consultation with the CARB and CDRS, 120 days before 
monitoring begins.  The project sponsor shall provide the 
LCAQMD, CARB, and CEC with quarterly reports, summarizing 
the monitoring results. 
 
5.7-1(n)  The project sponsor and CEC staff, in consultation with 
CARB and CDHS, shall agree on significant levels of regulated 
and non-regulated pollutants applicable in the operational 
monitoring program.  Significant levels for regulated pollutants 
shall be revised only if a change occurs in federal or State air 
quality standards.  If required, the permit holder shall coordinate 
with CEC to prepare a report on the agreed on levels for 
pollutants.  This report shall be filed with the CARB and CDHS. 
 
5.7-1(o)  For the first two years of operation, the project sponsor 
shall analyze the incoming steam to the power plant for mercury, 
arsenic, silica, boron, benzene, and ammonia.  These components 
shall be monitored every quarter.  For verification, the project 
sponsor shall submit the monitoring program plan to the 
LCAQMD, CEC, and CARB.  The LCAQMD shall review the 
plans for adequacy.  The project sponsor shall submit test results 
to the LCAQMD and CEC on a quarterly basis.  After two years, 
the LCAQMD shall determine if annual testing for the above-
mentioned steam constituents is sufficient.  The project sponsor 
may join with the steam supplier in performing such tests. 
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5.7-1  Hazard to the Public or the Environment (cont.) 
 
Implementation of the project could create a hazard to the public or 
the environment through the routine transport, use, or disposal of 
hazardous materials, including through reasonably foreseeable upset 
and/or accident involving the release of hazardous materials to the 
environment. 

S 5.7-1(p)  In the second year of commercial operation, the project 
sponsor shall perform a mass balance measurement for mercury 
and arsenic.  For verification, the project sponsor shall prepare a 
report on the mass balance measurements and calculations.  The 
project sponsor shall send the report to the CDHS and CEC within 
30 days after completing the measurements.  The program results 
shall be evaluated by the CEC and CDHS to determine 
requirements, if any, for continuation of a mass balance 
measurement program. 
 
5.7-1(q)  New well steam analyses shall be performed by the 
project sponsor when new steam supply wells are added, to 
guarantee that combined power plant emission (the sum of base 
line, power plant contributions, and new well contributions) do 
not change significantly (±20 percent).  Methodology for this 
analysis shall be the same as in Mitigation Measure 5.7-1(p) 
above.  For verification, the project sponsor shall send each new 
well steam analysis to the CEC, with a copy to the LCAQMD, 
within 30 days after the sampling. 
 
5.7-1(r)  The project sponsor shall conduct ambient air 
monitoring for arsenic, boron, mercury, benzene, and silica for 
one year after initial operation, as outlined in the LCAQMD’s 
Determination of Compliance, Condition 22.  At the end of the 
indicated period, LCAQMD shall review the monitoring program 
and determine the feasibility and necessity for continuing the 
program.  If the project sponsor enters into a combined 
monitoring program with other geothermal operators/developers 
that is acceptable to the LCAQMD and CEC, this requirement 
shall be satisfied.  For verification, the project sponsor shall 
submit the monitoring plan to the LCAQMD, CEC, and CARB 
for approval at least six months prior to start-up of the program.  
The project sponsor shall provide the LCAQMD, CARB, and 
CEC with quarterly reports, summarizing the monitoring results. 
 
5.7-1(s)  The project sponsor shall develop and implement a 
Cooling Water Management Plan to ensure that the potential for 
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5.7-1  Hazard to the Public or the Environment (cont.) 
 
Implementation of the project could create a hazard to the public or 
the environment through the routine transport, use, or disposal of 
hazardous materials, including through reasonably foreseeable upset 
and/or accident involving the release of hazardous materials to the 
environment. 

S bacterial growth in cooling water is kept at a minimum.  The plan 
shall be consistent with either the CEC’s “Cooling Water 
Management Program Guidelines” or with the Cooling 
Technology Institute’s “Best Practices for Control of Legionella” 
guidelines but, in either case, the plan shall include sampling and 
testing at least every six months for the presence of Legionella 
bacteria.  After two years of power plant operations, the project 
sponsor may request that the CEC re-evaluate and revise the 
Legionella bacteria testing requirement.  For verification, the 
Cooling Water Management Plan shall be provided to the CEC 
for review and approval at least 60 days prior to the restart of 
cooling tower operations. 
 
5.7-1(t)  The project sponsor shall ensure that any hazardous 
waste hauler in relation to operation of the power plant employed 
has a certificate of registration from the California Department of 
Health Services (CDHS), Hazardous Materials Management 
Section.  For verification, the project sponsor shall keep a letter on 
file verifying that hazardous waste haulers have CDHS 
certificates of registration. 
 
5.7-1(u)  As the only Stretford process waste is sulfur cake with 
some entrained process chemicals, the project sponsor shall 
ensure that sulfur cake is properly stored in an appropriate 
container and removed periodically to be sold or disposed at a site 
approved for such wastes.  Any sludge which accumulates in the 
cooling tower shall be removed as needed and hauled by a 
registered hazardous waste hauler to an approved disposal site.  
For verification, the project sponsor shall submit final design 
plans and “As-Built” drawings to the CEC and copy the Lake 
County Chief Building Official, incorporating these design 
features.  In addition, each month the project sponsor shall submit 
completed hazardous waste manifests to CQBS, in compliance 
with CCR Title 22, Section 66475. 
 
5.7-1(v)  The project sponsor shall require that hazardous wastes 
are taken to a facility permitted by CDHS to accept such wastes.   
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5.7-1  Hazard to the Public or the Environment (cont.) 
 
Implementation of the project could create a hazard to the public or 
the environment through the routine transport, use, or disposal of 
hazardous materials, including through reasonably foreseeable upset 
and/or accident involving the release of hazardous materials to the 
environment. 

S For verification, the project sponsor shall notify the CEC, CDHS, 
and Solid Waste Management Board of the selected disposal site.  
Any notice of change in disposal sites shall be submitted as 
changes occur. 
 
5.7-1(w)  If a secondary treatment system is used to abate H2S 
emissions, the project sponsor shall submit its secondary 
abatement waste disposal plans to the CEC for review, to ensure 
that additional hazardous wastes are properly disposed.  For 
verification, the plans shall be submitted as soon as the project 
sponsor determines that secondary abatement is required, but no 
later than 120 days prior to operation of the secondary abatement 
system. 
 
5.7-1(x)  If hazardous wastes, including Stretford sulfur effluent, 
are stored on site for more than 60 days, the project sponsor shall 
obtain a determination from the CDHS that the requirements of a 
Hazardous Waste Facility Permit have been satisfied.  For 
verification, the project sponsor shall notify the CEC in writing, 
with a copy to the BLM and Lake County if it files an in-lieu 
application with CDHS for the operation of a Hazardous Waste 
Facility. 
 
5.7-1(y)  The project sponsor shall ensure that construction wastes 
are taken to a waste disposal facility licensed to accept such 
wastes.  For verification, the project sponsor shall notify the CEC, 
Lake County Community Development Department, and Solid 
Waste Management Board of the disposal option selected for the 
construction wastes. 
 
5.7-1(z)  On becoming aware of any impending waste 
management-related enforcement action by any local, State, or 
federal authority, the project sponsor shall notify the CEC in 
writing, with a copy to the BLM and Lake County, of any such 
action taken or proposed to be taken against the operation of the 
Bottle Rock Power Plant itself or against any waste hauler or 
disposal facility or treatment operator with which BRP contracts. 
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5.7-1  Hazard to the Public or the Environment (cont.) 
 
Implementation of the project could create a hazard to the public or 
the environment through the routine transport, use, or disposal of 
hazardous materials, including through reasonably foreseeable upset 
and/or accident involving the release of hazardous materials to the 
environment. 

S For verification, the project sponsor shall notify the CEC in 
writing, with a copy to the BLM and Lake County, within 10 days 
of becoming aware of an impending enforcement action.  The 
CEC shall notify the project sponsor of any changes that shall be 
required in the manner in which the project related wastes are 
managed. 
 
5.7-1(aa)  The project sponsor shall certify that lube oil storage 
tanks are designed and constructed according to CAC Title 8, 
Article 145 and anchored to resist a force of an ELF of 0.5w.  For 
verification, the project sponsor shall prepare and submit a 
certificate of compliance to the CUPA and copied to the CEC and 
Lake County, stamped by a registered civil, mechanical, or 
industrial engineer, prior to commercial operation. 
 
5.7-1 (bb)  The project sponsor shall certify that all storage bins 
and cylinder anchorages for flammable and hazardous substances 
are designed and constructed to resist a force of an ELF of 0.5w.  
For verification, the project sponsor shall prepare and submit a 
certificate of compliance to the CUPA and copied to the CEC and 
Lake County, stamped by a registered civil, mechanical, or 
industrial engineer, prior to commercial operation. 
 
5.7-1(cc)  The project sponsor shall certify that hydrogen and 
oxygen systems are installed according to CAC Title 8, Articles 
138 and 139.  For verification, the project sponsor shall prepare 
and submit a certificate of compliance to the CUPA and copied to 
the CEC and Lake County, stamped by a registered civil, 
mechanical, or industrial engineer, prior to commercial operation. 
 
5.7-1(dd)  The project sponsor shall certify that ammonia and 
CO2 gas are stored according to CAC Title 8, Articles 76 and 
107.  For verification, the project sponsor shall prepare and 
submit a certificate of compliance to the CUPA and copied to the 
CEC and Lake County, stamped by a registered civil, mechanical, 
or industrial engineer, prior to commercial operation. 
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5.7-2  Worker Safety 
 
Implementation of the project could expose workers to substantial 
safety risks. 

 

S 5.7-2(a)  Proper measures such as providing barricades and 
locked areas shall be implemented to limit access to areas that are 
potentially hazardous and where hazardous materials will be 
located.  Exposure of hazardous materials to the elements shall be 
limited to the extent possible and stored in containers on well pads 
that are in good condition. 
 
5.7-2(b)  The project sponsor shall implement an accident 
prevention program, in accordance with the provisions of CAC 
Title 8, Sections 3203 et seq. (these sections include chemical 
handling and storage and provisions for hazardous materials and 
airborne contaminant exposure based on CAC Title 8, Section 
5155).  The project sponsor shall request the Cal/OSHA 
Consultation Service to review the project sponsor’s accident 
prevention program.  For verification, the project sponsor shall 
request a letter from the Cal/OSHA Consultation Service, 
certifying compliance with the requirements of CAC Title 8, 
Section 3203.  Notification of this verification shall be filed with 
the CEC. 
 
5.7-2(c)  The project sponsor shall submit a copy of a revised 
project Construction Injury and Illness Prevention Program to the 
CEC, containing the following: 
 
Construction Safety Program 
 
Construction Personal Protective Equipment Program 
 
Construction Exposure Monitoring Program 
 
Construction Emergency Action Plan 
 
Construction Fire Protection and Prevention Plan 
The Safety Program, the Personal Protective Equipment Program, 
and the Exposure Monitoring Program shall be submitted to the 
CEC for review and comment concerning compliance of the 
program with all applicable Safety Orders.  The Construction Fire 
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5.7-2  Worker Safety (cont.) 
 
Implementation of the project could expose workers to substantial 
safety risks. 

 

S Protection and Prevention Plan and Emergency Action Plan shall 
be submitted to the South Lake County Fire Protection District for 
review and comment prior to submittal to the CEC. 
For verification, the project sponsor shall submit a copy of the 
Construction Injury and Illness Prevention Program to the CEC 
for review and approval at least 30 days prior to project site 
mobilization.  The project sponsor shall provide a letter from the 
Lake County Fire Protection District Prevention Plan and 
Emergency Action Plan. 
 
5.7-2(d)  On-site worker safety inspections may be conducted by 
the California Division of Occupational Safety and Health 
(CAL/DOSH) during construction and operation of the proposed 
project or when an employee complaint has been received.  The 
project sponsor shall notify the CEC in writing in the event of a 
violation. 
For verification, the project sponsor shall maintain records of 
CAL/DOSH inspections and shall make them available to 
authorized staff on request.  CAL/DOHS shall notify the CEC of 
alleged violation(s) and recommended course of action in writing 
within seven days of such determination. 
 
5.7-2(e)  Hazardous materials, including hazardous wastes that are 
not part of the facility infrastructure, shall be removed in 
accordance with all applicable regulations by designated and 
trained personnel.  Hazardous materials that cannot be promptly 
or easily removed as the result of a premature or unexpected 
cessation of operations and that remain at the site during closure 
shall be properly identified and labeled with the appropriate 
hazard signs. 

LTS 

5.7-3  Wildland Fires 
 
Implementation of the project could expose people to a substantial risk 
of loss, injury or death involving wildland fires. 

S 5.7-3  Fire prevention, control, and response procedures in 
accordance with Bottle Rock Power Plant’s Safety Procedure No. 
024, Emergency Preparedness and Action Plans shall be 
implemented to ensure protection from any fires that may occur at 
the site. 
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Geology, Soils and Seismicity 

5.8-1  Rupture of a Known Earthquake Fault 
 
Implementation of the project would not expose people or structures to 
potential substantial adverse effects, including the risk of loss, injury, 
or death involving rupture of a known earthquake fault. 

LTS None required. LTS 

5.8-2  Seismic Ground Shaking 
 
Implementation of the project would not expose people or structures to 
potential substantial adverse effects, including the risk of loss, injury, 
or death involving rupture of a known earthquake fault. 

LTS None required. LTS 

5.8-3  Induced Seismicity 
 
Operation of the project would generate small-magnitude seismic 
events.  However, induced seismicity resulting from project operations 
would not correlate with large-magnitude earthquakes. 

LTS 5.8-3(a)  The proposed operations plan is not known, and the 
potential impacts are based on assumptions derived from historic 
operations in the Francisco Lease. Thus, the project sponsor shall 
submit a complete plan for production and injection to the BLM 
for review.  The plan shall detail the locations of production and 
injection wells.  Records shall be kept of all operations. 
 
5.8-3(b)  The project sponsor shall install and maintain a 
seismometer in the Leasehold, at a location deemed appropriate 
by the BLM, in agreement with the County and with advisement 
of the USGS.  All seismographic data shall be reviewed and 
submitted to the BLM and County, and presented to the Lake 
County Seismic Monitoring Advisory Committee.  In the event 
that the seismicity data identify findings about induced seismicity 
that vary substantially from the conclusions reached in this EIR / 
EA, the project sponsor shall consult with and seek the approval 
of the BLM and the County regarding appropriate corrective 
actions to reduce impacts of induced seismicity to less than 
significant levels.  Such actions could entail adjustment of the 
proposed injection volumes, locations of injection wells, and other 
measures deemed appropriate. 
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5.8-4  Liquefaction and Lateral Spreading 
 
Exposure of structures or people to potential substantial adverse 
effects, including the risk of loss, injury, or death from liquefaction or 
lateral spreading from implementation of the project is not anticipated. 

LTS None required. LTS 

5.8-5  Landsliding, Mass Wasting, and / or Slope Instability 
 
Implementation of the project could result in seismically-induced 
landslides at the West Pad. 

S 5.8-5(a)  The project sponsor shall assign to the project one or 
more qualified, licensed geotechnical engineers to monitor 
compliance with design intent in geotechnical matters, to provide 
consultation during design and construction of the project, to 
make professional geotechnical judgments concerning actual site 
conditions, and to recommend field changes to the responsible 
civil engineer.  The responsibilities of the geotechnical engineer 
shall include:  
 
Reviewing earthwork quality control tests (including compaction 
tests);  
 
Reporting to the responsible civil engineer regarding any geologic 
conditions which differ from those predicted on the basis of 
engineering, geology, and soils engineering reports and any site 
earthwork which does not comply with approved grading plans 
and change orders;  
 
Preparing, in accordance with UBC 7015, a Soils Grading Report 
with his approval that the site is adequate for its intended use;  
 
Preparing for appropriate drainage and erosion control measures; 
 
Preparing a Geotechnical Investigation Report, potentially in 
coordination with the engineering geologist, to obtain information 
on the physical properties of the project site, to design earthworks 
and foundations for proposed project structures; and 
Performing other duties (such as monitoring on‐site or near‐site 
groundwater levels), as appropriate.  
 
5.8-5(b)  The project sponsor shall assign to the project a 
qualified, licensed engineering geologist who shall be present as  

LTS 
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5.8-5  Landsliding, Mass Wasting, and / or Slope Instability (cont.) 
 
Implementation of the project could result in seismically-induced 
landslides at the West Pad. 

S needed during all phases of site excavation and grading to 
evaluate site geologic conditions and geologic safety.  
Responsibilities of the engineering geologist shall include: 
 
Collecting and grading of information relative to site geology and 
geologic safety during site excavation, including inspecting and 
monitoring of drilling logs and drill cores; 
 
Preparing a detailed permanent geologic map or log of all final 
excavated surfaces (including walls and floors of the foundations 
of the turbine generator building, cooling tower, and other 
permanent structures); 
 
Reporting to the responsible civil or geotechnical engineer any 
geologic conditions which differ from those predicted in the 
Engineering Geology Report; and 
 
Preparing, in accordance with requirements of UBC Section 7015, 
a Geologic Grading Report, with approval that the site is adequate 
for the intended use as affected by geologic and drainage 
conditions. 
 
The project sponsor shall implement all recommendations of a 
licensed engineering geologist and, on completion of grading or 
other corrective actions submit to the County for certification of 
compliance with Geologic Grading Report. 
 
5.8-5(c)  Should adverse site geological and drainage conditions 
that warrant substantial changes in facility design or other 
mitigation measures be discovered during site excavation and 
grading, the project sponsor shall take the following actions: 
Evaluation of these conditions shall be signed and stamped by a 
licensed engineering geologist, and any plans setting forth 
substantial changes (change orders) shall be signed and stamped 
by the responsible registered civil engineer. 
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2.0 Summary  
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

2.0 - 52 

Impact 
Significance 

Before 
Mitigation 

Mitigation Measure 
Significance 

After 
Mitigation 

5.8-5  Landsliding, Mass Wasting, and / or Slope Instability (cont.) 
 
Implementation of the project could result in seismically-induced 
landslides at the West Pad. 

S The project sponsor shall not proceed with any earthwork in the 
affected area (except that necessary to protect persons, property, 
and the environment) based on proposed change orders until the 
change orders are accepted by Lake County staff. 
 
As soon as possible after the project sponsor confirms the 
presence of any adverse site conditions that may require 
substantial changes, the project sponsor’s licensed civil engineer 
or geotechnical engineer shall notify and submit to County staff 
the new geotechnical information on which the necessary change 
orders shall be based. 
 
As soon as possible after the project sponsor has developed 
change orders for any hazardous or adverse geologic conditions, 
the project owner shall submit two copies of such change orders 
to Lake County staff for determination of their acceptability. 

Discovery of all adverse site conditions shall be reported by the 
project sponsor to Lake County staff.  Such new geotechnical 
information shall be reflected in the as-graded and as‐built plans.  
The project sponsor shall maintain the as-built and as-graded plan 
files for the life of the project. Lake County staff shall have access 
to these files. 

LTS 

5.8-6  Land Subsidence and Unstable Soils 
 
Implementation of the project could expose people or structures to 
potential substantial adverse effects, including the risk of loss, injury, 
or death from construction of structures on unstable soils. 

S 5.8-6  Same as Mitigation Measures 5.8-5(a)-(c). LTS 

5.8-7  Soil Erosion and Loss of Topsoil 
 
Construction of the project could result in a substantial increase in 
wind- or water-induced erosion or the loss of topsoil. 

S 5.8-7  Same as Mitigation Measures 5.6-1(a)-(d). LTS 
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5.8-8  Substantial Changes to the Topography or Any Unique 
Geologic or Physical Features of the Project Site 
 
Construction of the project could result in a substantial permanent 
change in the topography but would not alter any unique geologic or 
physical features of the project site. 

S 5.8-6(a)  Consistent with County grading requirements, standards, 
and specifications, the project sponsor shall develop a plan with 
approval of the land owner and the County to determine the 
condition of the site at the time of project abandonment.  Such 
conditions may include returning all or part of the site to its 
original condition to the extent practical, such as removal of roads 
and stream crossings, recontouring of fills, and revegetation of 
disturbed areas.  At a minimum, all fill slopes shall be left in a 
stable condition, with suitable drainage and vegetation cover to 
ensure that long term erosion hazards are minimized.  A licensed 
geotechnical engineer shall inspect the site and submit 
recommendations and plans to ensure that all practical measures 
shall be taken to ensure long term slope stability of all fill and cut 
slopes and the conditions under which they shall be maintained.  
The project sponsor shall be responsible for implementing all 
measures recommended by the licensed geotechnical engineer and 
approved by the County. 
 
5.8-6(b)  Consistent with County requirements, standards, and 
specifications, the project sponsor shall develop a plan with 
approval of the land owner and the County to determine the 
condition of all drainage and stream crossing structures of the site 
at the time of project abandonment.  All drainage control features 
and stream crossing structures shall be inspected by a licensed 
civil engineer who shall submit recommendations and plans to 
ensure that all practical measures shall be taken to ensure that they 
remain functional for the long term and in conformance with 
County requirements, standards, and specifications.  The project 
sponsor shall be responsible for implementing all drainage control 
and stream crossing measures recommended by the licensed civil 
engineer and approved by the County.  

On completion of all abandonment mitigation measures to the 
satisfaction of the County and land owner, responsibility for 
maintenance of all site features shall be the responsibility of the 
land owner and the project sponsor shall have no further 
obligation for site maintenance. 

LTS 
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Public Services, Recreation, and Utilities 

5.9-1  Fire Protection and Emergency Medical Services 
 
The project would not result in substantial adverse physical impacts 
associated with the provision of, or the need for, new or physically 
altered fire and emergency services facilities to maintain acceptable 
service ratios, response times, or other performance objectives.   

LTS None required. LTS 

5.9-2  Police Protection Facilities 
 
The project would not result in substantial adverse physical impacts 
associated with the provision of, or the need for, new or physically 
altered police protection facilities to maintain acceptable service 
ratios, response times, or other performance objectives. 

LTS None required. LTS 

5.9-3  Schools 
 
Project implementation would not result in substantial adverse 
physical impacts associated with the provision of, or the need for, new 
or physically altered schools to maintain acceptable service ratios or 
other performance objectives.   

LTS None required. LTS 

5.9-4  Parks and Recreation Facilities 
 
The project would not result in substantial adverse physical impacts 
associated with the provision of, or the need for, new or physically 
altered parks and recreational facilities to maintain acceptable service 
ratios or other performance objectives. 

LTS None required. LTS 

5.9-5  Utilities 
 
The project would not result in substantial adverse physical impacts 
associated with the provision of, or the need for, new or physically 
altered utilities to maintain acceptable service ratios or other 
performance objectives. 

LTS None required. LTS 
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5.9-6  Increased Wastewater Treatment Demand 
 
Project construction and operation would not generate wastewater 
flows that would exceed the treatment capacity wastewater treatment 
providers and, therefore, would not require new or expanded treatment 
facilities, the construction of which could result in adverse impacts to 
the environment. 

LTS None required. LTS 

5.9-7 Non-Hazardous Solid Waste 
 
Project construction and operation would not generate non-hazardous 
solid waste flows that would exceed disposal capacity of service 
providers in Lake County or throughout the region.  Project 
implementation would not require the need for new or expanded solid 
waste disposal facilities, the construction of which could result in 
adverse impacts to the environment. 

LTS None required. LTS 

Cultural Resources 

5.10-1  Damage to Resources Presumed Eligible for the National 
Register of Historic Places or California Register of Historical 
Resources 
 
Construction of the project could damage sites eligible for the 
National Register of Historic Places or California Register of 
Historical Resources. 

S 5.10-1(a)  The project sponsor shall avoid cultural resources as 
the preferred mitigation.  All design-level engineering and 
construction drawings will be prepared in consultation with a 
cultural resource specialist.  Cultural resources shall be marked as 
environmentally sensitive areas on construction plans.  Facilities, 
staging areas, and any activity involving ground disturbance shall 
be located to avoid resources.  To ensure that no inadvertent 
damage occurs to avoided cultural resources, the cultural resource 
boundaries shall be marked as exclusion zones, both on the 
ground and on construction maps.  Fencing of the boundaries of 
the resources within or adjacent to the APE shall be completed 
under the supervision of a qualified archaeologist.  
 
5.10-1(b)  If avoidance is determined to be infeasible, the project 
sponsor shall retain a qualified archaeologist to evaluate 
potentially significant resources for CEQA “importance” and 
eligibility for the California Register of Historical Resources or 
National Register of Historic Places.  The purpose of further 
action shall be to define a course of action to satisfy CEQA 
requirements for an Assessment of Effects.  In the case of 

LTS 
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5.10-1  Damage to Resources Presumed Eligible for the National 
Register of Historic Places or California Register of Historical 
Resources (cont.) 
 
Construction of the project could damage sites eligible for the 
National Register of Historic Places or California Register of 
Historical Resources. 

S prehistoric archaeological sites, evaluation may be completed by 
examining existing records and reports, detailed recording, and/or 
excavation to determine data potential of the sites.  Historic 
resource mitigation measures may include further study to 
evaluate the sites, detailed recording, and/or excavation.  
Resources found not to be “important” shall require no further 
management.  If cultural resources are considered “important” per 
CEQA or eligible for the California Register of Historical 
Resources, then a data recovery program shall be implemented to 
reduce impacts to less-than-significant levels as required by the 
CEQA Guidelines.  Data recovery could include excavation and 
detailed analysis and/or further research, depending on the nature 
and type of the site.  Excavated materials shall be curated at an 
appropriate facility, such as Sonoma State University or San 
Francisco State University. 
 
5.10-1(c)  The project sponsor shall develop a Cultural Resources 
Treatment Plan for all known and newly discovered cultural 
resources within the APE of project activities, including but not 
limited to those detailed below.  This plan will be sent to Lake 
County for review and approval.  
 
Procedures for protection and avoidance of Environmentally  
 
Sensitive Areas, and evaluation and treatment of the unexpected 
discovery of cultural resources, including Native American 
burials; 
 
Procedures, protocols, and authorities for work stoppage and 
communication;  
Provisions and procedures for Native American consultation;  
 
Detailed reporting requirements by the project archaeologist;  
 
Curation of any cultural materials collected during the project; 
and  

LTS 
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Impact 
Significance 

Before 
Mitigation 

Mitigation Measure 
Significance 

After 
Mitigation 

5.10-1  Damage to Resources Presumed Eligible for the National 
Register of Historic Places or California Register of Historical 
Resources (cont.) 
 
Construction of the project could damage sites eligible for the 
National Register of Historic Places or California Register of 
Historical Resources. 

S Requirements that specify project archaeologists and other 
discipline specialists meet the professional qualifications 
standards mandated by the California Office of Historic 
Preservation.  
 
Implementation of the Cultural Resources Treatment Plan shall 
ensure that known and recorded cultural resources eligible for 
listing on the California Register of Historical Resources or 
National Register of Historic Places will be avoided during 
construction as well as operation and maintenance if feasible. If 
cultural resources are considered “important” per CEQA, or are 
eligible for the California Register of Historical Resources or 
National Register of Historic Places and cannot be avoided, then a 
data recovery program shall be implemented to reduce impacts to 
less-than-significant levels as required by CEQA Guidelines.  
Data recovery could include excavation and detailed analysis 
and/or further research, depending on the nature and type of the 
project site. 
 
Specific protective measures shall be defined in the Cultural 
Resources Treatment Plan to reduce the potential adverse impacts 
on any presently undetected cultural resources to less-than-
significant levels.  

 

The Cultural Resources Treatment Plan shall define construction 
procedures for areas near known/recorded cultural sites eligible 
for the California Register of Historical Resources or National 
Register of Historic Places.  Archaeological monitoring of project 
construction shall be focused in the immediate vicinity of 
designated Environmentally Sensitive Areas during initial mass 
grading operations or other grading activities.  

 

5.10-1(d) Construction supervisory personnel shall be notified of 
the existence of these resources and required to keep personnel 
and equipment away from these areas.  The project sponsor-

LTS 
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Impact 
Significance 

Before 
Mitigation 

Mitigation Measure 
Significance 

After 
Mitigation 

5.10-1  Damage to Resources Presumed Eligible for the National 
Register of Historic Places or California Register of Historical 
Resources (cont.) 
 
Construction of the project could damage sites eligible for the 
National Register of Historic Places or California Register of 
Historical Resources. 

S assigned qualified archeologist shall be notified before initiation  
of project construction activities. Periodic monitoring of cultural 
resources to be avoided shall be completed by a qualified 
archeologist to ensure that no inadvertent damage to the resources 
occurs as a result of construction or construction-related activities. 
The timing and frequency of this monitoring shall be at the 
discretion of the archaeologist, in consultation with Lake County. 
During construction and operations, personnel and equipment 
shall be restricted to the project work site. 
 

5.10-1(e)  Archaeological monitoring shall be conducted by a 
qualified archaeologist who is familiar with the types of historic 
and prehistoric resources that can be encountered in Lake County.  
Monitoring shall occur in all areas of ground disturbing activity 
that occur within 30 meters of a cultural resource exclusion zone 
during initial mass grading operations. A Native American 
monitor may be required at all culturally sensitive locations.  
Decisions regarding the necessity of a Native American monitor 
shall be based on consultation with Native American groups and 
individuals before ground-disturbing activities are conducted in 
culturally sensitive areas.  If prehistoric or historic artifacts are 
discovered during excavation, the monitors shall have the 
authority to halt all earth moving activities within and around the 
immediate discovery area until the find can be evaluated and 
treatment decided on, in consultation with Lake County. 

LTS 
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Impact 
Significance 

Before 
Mitigation 

Mitigation Measure 
Significance 

After 
Mitigation 

5.10-2  Potential Subsurface Cultural Deposits and Human Remains 
 
Although no discernible impacts to cultural resources, including 
human remains, are anticipated, the possibility cannot be precluded 
that cultural deposits could be present below the ground surface that 
could be damaged during grading and construction activities.   

S 5.10-2(a)  Before the initiation of project construction or ground-
disturbing activities, all construction personnel shall be alerted to 
the possibility of buried cultural remains, including prehistoric 
and/or historic resources.  During construction and operations, 
personnel and equipment shall be restricted to the project work 
site.  Personnel shall be instructed that on discovery of buried 
cultural materials, work in the immediate area of the find shall be 
immediately halted, and the project sponsor and Lake County and 
the BLM shall be notified.  Once the find has been identified by a 
qualified archaeologist, the project sponsor shall make the 
necessary plans for treatment of the find(s) and for the evaluation 
and mitigation of impacts if the find is found to be “important”, 
per CEQA (Appendix K of the CEQA Guidelines).  Application 
of Mitigation Measure 5.10-1(a) shall be appropriate if the find 
can be avoided.  In the case that that the find cannot be avoided, 
Mitigation Measures 5.10-2(a) shall be implemented. 
 
5.10-2(b)  Human Remains  If buried human remains are 
encountered during construction, work shall be halted 
immediately, and the project sponsor and the Lake County 
coroner and the BLM Archeologist shall be notified immediately.  
If the remains are determined to be Native American, then the 
Native American Heritage Commission shall be notified within 24 
hours, as required by Public Resources Code 5097. The Native 
American Heritage Commission shall notify designated Most 
Likely Descendants, who shall have an opportunity to make a 
recommendation to the landowner or the person responsible for 
the excavation work for means of treating and disposing of, with 
appropriate dignity, the human remains and any associated grave 
goods as provided in Public Resources Code Section 5097.98, or 
pursuant to Section 5097 of the Public Resources Code, if the 
Native American Heritage Commission is unable to identify a 
descendant or the descendant fails to make a recommendation, or 
the landowner or his or her authorized representative rejects the 
recommendation of the descendents and the mediation provided 
for in subdivision (k) of Section 5097.94, if invoked, fails to 

LTS 
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Impact 
Significance 

Before 
Mitigation 

Mitigation Measure 
Significance 

After 
Mitigation 

5.10-2  Potential Subsurface Cultural Deposits and Human Remains 
(cont.) 
 
Although no discernible impacts to cultural resources, including 
human remains, are anticipated, the possibility cannot be precluded 
that cultural deposits could be present below the ground surface that 
could be damaged during grading and construction activities.   

S provide measures acceptable to the landowner, the landowner or 
his or her authorized representativeshall reinter the human 
remains and items associated with Native American human 
remains with appropriate dignity on the property in a location not 
subject to further and future subsurface disturbance.  To protect 
these sites, the landowner shall do one or more of the following: 
record the site with the commission or the appropriate Information 
Center; use an open-space or conservation zoning designation or 
easement; or, record a document with the county in which the 
property is located.  The Native American Heritage Commission 
shall be responsible for providing recommendations for the 
treatment of the remains within 48 hours of being granted access 
to the find.  

LTS 

Visual Resources 

5.11-1  Construction-Related Impacts to Existing Visual Character 
and Quality 
 
Short-term construction activities would not result in a substantial 
adverse impact to the visual quality of the project site and environs 
from public views. 

LTS None required. LTS 

5.11-2  Operational-Related Impacts to Existing Visual Character and 
Quality 
 
Long-term operation of the project would not adversely affect the 
visual quality of the project site and environs from public viewpoints. 

LTS None required. LTS 

5.11-3 Replacement Wells 
 
Periodic replacement of steam production wells would require the 
presence of drilling rigs that would adversely affect the visual quality 
of the project site and environs. 

LTS None required. LTS 
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Impact 
Significance 

Before 
Mitigation 

Mitigation Measure 
Significance 

After 
Mitigation 

5.11-4  Visual Blight Associated with Discontinued Use/Abandonment 
of Well Pad Facilities 
 
Discontinued use or abandonment of the project facilities could result 
in visual blight because of physical deterioration of the equipment.  
Bonding required of the project sponsor by the County would ensure 
that adequate funds would be available to dismantle the equipment.   

LTS None required. LTS 

5.11-5  Nighttime Lighting and Glare  
 
The project could result in impacts related to temporary lighting 
during construction as well as long-term use of lighting during the 
project’s operation. 

LTS  5.11-5  Before issuance of a grading permit, the project sponsor 
shall submit a Lighting Plan to Lake County.  All lighting levels 
associated with temporary construction and drilling operations 
shall be kept to the minimum level that is needed, keeping 
consistent with industry-standard safety guidelines and Lake 
County requirements.  Any lighting associated with construction 
shall consist of low-mast lighting systems, shall be fully shielded 
using full cutoff fixtures (light fixtures with no light emitted or 
dispersed about a 90-degree horizontal plane), and shall conform 
to Illuminating Engineering Society of North America's (IESNA) 

standards.  All light emitted by a fixture, either directly from the 
lamp, through a diffusing element, or indirectly by reflection or 
refraction from any part of the luminaire, shall be projected below 
the horizon.  Lights shall be positioned to face the southwest, 
away from perimeter areas to the north and east. 

LTS 

Socioeconomics and Environmental Justice 

5.12-1  Direct or Indirect Effects on Personal and Local Income and 
Employment 
 
The project would not induce direct or indirect adverse effects on 
personal and local income and employment. 

LTS None required. LTS 
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Impact 
Significance 

Before 
Mitigation 

Mitigation Measure 
Significance 

After 
Mitigation 

5.12-2  Geothermal Royalties and Property Taxes Paid to Lake 
County and the State of California 
 
The project would not substantially alter the geothermal royalties and 
property taxes paid to Lake County and the State of California.   

LTS None required. LTS 

5.12-3  Environmental Justice 
 
The project would not result in a substantial adverse change to social, 
economic, physical, environmental, or health conditions so as to 
disproportionately affect any particular low-income or minority 
population. 

LTS None required. LTS 
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2.3 SUMMARY OF ALTERNATIVES ANALYSIS AND 
ENVIRONMENTALLY PREFERRED ALTERNATIVE 

Section 15126.6(a) of the CEQA Guidelines requires analysis of a range of reasonable alternatives to 
the project, or to the project’s location that would feasibly attain most of the project’s basic objectives, 
but would avoid or substantially lessen any of its significant effects.  NEPA does not require a detailed 
evaluation of alternatives for an EA, but Section 1508.9(b) indicates that a brief description of 
reasonable alternatives to the proposed action and their probable environmental effects is part of an 
EA. 

In developing a range of reasonable alternatives, the County considered whether there was a feasible 
alternative that would substantially reduce or eliminate the project’s significant impacts.  Decision-
makers could adopt any of the alternatives described in this chapter or a combination of Alternatives 
(e.g., Alternative 2 and 3), if feasible, instead of approving the project as proposed (see Chapter 3.0 
Description of the Proposed Project/Proposed Action).  Three alternatives to the project were 
evaluated in Chapter 6.0 Alternatives: 

 Alternative 1 – No Project Alternative/No Action; 

 Alternative 2 – Alternate Access (use of Glenbrook Road during project construction phase); and  

 Alternative 3 – Alternate Well-Pad Locations  

On the basis of the discussion of the proposed project and the three alternatives, the EIR/EA finds that 
the No Project Alternative (Alternative 1) would be the environmentally superior alternative, as it 
would avoid or minimize the environmental impacts associated with construction and operation of the 
proposed project. 

The CEQA Guidelines (section 15126[d]) states that if the environmentally superior alternative is the 
No Project Alternative, the EIR shall also identify an environmentally superior alternative among the 
other alternatives.  Based on a comparison of the environmental impacts of the alternatives, 
Alternative 3 is superior to the proposed project due to the alternate well-pad locations that would 
avoid biological resources and air quality impacts identified for the proposed project.  Specifically, 
Alternative 3 would avoid disturbance of special-status plants, avoid disturbance of serpentine soils, 
reduce truck trips associated with hauling fill, reduce groundwater consumption for serpentine dust 
mitigation, reduce the area of surface disturbance and reduce the amount of land needed to be rezoned 
to “RL”. 

Alternative 3 would not provide roadway and emergency vehicle access as safe as that proposed under 
Alternative 2.  However, traffic safety and emergency access impacts of Alternative 3 would be 
reduced to a less-than-significant level.  Further, there is no guarantee that BRP would be able to 
obtain the easements to access the alternative roads under Alternative 2.  Therefore, Alternative 3 with 
the inclusion of the proposed mitigation measures would be the environmentally superior alternative.  
Exhibit 6.0-6 in Chapter 6.0 Alternatives summarizes the impacts of the BRP Steam Project and 
each of the three alternatives. 

Alternatively, a combination of Alternative 2 and 3 could be selected by the County Planning 
Commission and Board of Supervisors if the project sponsor could acquire easements to use 
Glenbrook Road as the access road for the proposed BRP Steam Project.  Combining these alternatives 
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would reduce impacts associated with biological resources and air quality (Alternative 3) with traffic 
safety and emergency access (Alternative 2).   

2.4 SUMMARY OF SIGNIFICANT UNAVOIDABLE IMPACTS  
AND GROWTH-INDUCEMENT 

SIGNIFICANT UNAVOIDABLE IMPACTS 

The project would result in four significant and unavoidable impacts: 

Air Quality Impact 5.3-2: Construction-Related Criteria Pollutant Emissions 

Construction of the BRP Steam Project could result in criteria pollutant emissions that would exceed 
the mass-based daily significance thresholds.  Even with mitigation, the construction-related 
combustion emissions from well drilling might cause unavoidable short-term impacts.  Specifically: 

 If add-on NOx control (one or more of the recommended technologies) was determined to be 
feasible and was implemented, NOx reductions of up to 90 percent could be achieved.  However, 
even with 90 percent reduction, NOx emissions would exceed the BAAQMD daily mass-based 
significance threshold. 

 If add-on particulate control (e.g., catalyzed diesel particulate filter) was determined to be feasible 
and was implemented, PM10 and PM2.5 emissions reductions of up to 90 percent could be 
achieved.  However, even with 90 percent reduction, PM10 and PM2.5 emissions would exceed the 
BAAQMD daily mass-based significance threshold. 

Therefore, construction emissions from well drilling activities would have a significant unavoidable 
impact on air quality. 

Air Quality Impact 5.3-5: Short-Term Exposure of Sensitive Receptors to Toxic Air 
Contaminants from Well Venting during Drilling and Flow Testing 

The proposed project may emit TACs, including H2S and arsenic that have the potential to cause 
adverse health effects due to short-term exposures (e.g., one hour or less).  During drilling, the wells 
would not be connected to the steam pipelines to the power plant; therefore, H2S and NH3 would not 
be mitigated by the systems installed at the Bottle Rock Power Plant.  During this phase of 
development, the wells would be subject to BACT requirements, in accordance with the LCAQMD 
rules. Because the adverse health effect can occur over a short period of time, it is assumed that the 
exposure event could occur under the worst-case conditions.  Even with mitigation, this short-term and 
transient impact could result in exposures with the potential to cause acute health problems based on 
short-term exposures.  

Biological Resources Impact 5.5-1: Special-Status Plant Species   

Clearing and grading of the West Pad would directly remove portions of five populations of special-
status plants found on serpentine soils.  These include Mt. Saint Helena morning glory, three-fingered 
morning glory, serpentine collomia, bearded jewel-flower, and possibly Sonoma canescent manzanita, 
although this species was not identifiable during project-conducted surveys and, if present, was not 
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distinguished from other manzanita species.  Removal of special-status plants would be a permanent 
effect of the project and is a significant impact.  As mitigation measures for the serpentine endemic 
species are generally not successful, the impact is deemed unavoidable. 

Biological Resources Impact 5.5-6: Conflict with Local Policies 

Impacts to biological resources would be reduced to less-than-significant levels for all identified 
impacts except to special-status plant species.  Because it is the determination of the report preparers 
that identified impacts to special-status plant species would be significant and unavoidable, conflicts 
with Lake County General Plan policies OSC-1.1 and OSC-1.15 to protect these resources would also 
be significant and unavoidable. 

GROWTH INDUCEMENT 

As discussed in Chapter 7.0 Impact Overview, Section 15126.2(d) of the CEQA Guidelines requires 
an EIR to discuss the growth-inducing impact of the project.  Specifically, the EIR shall “discuss the 
ways in which the proposed project could foster economic or population growth, or the construction of 
additional housing, either directly or indirectly, in the surrounding environment.”  Projects which 
could remove obstacles to population growth must also be considered in this discussion. 

Forty-five temporary workers would be hired during project construction and five permanent 
employees would be hired to operate the proposed facilities.  Because a small number of new 
permanent workers would be hired, the project would not induce substantial population growth in an 
area, nor would it substantially increase demand for housing.  While the new employees could 
generate a minor increase in demand for public services and utilities if they relocated to Lake County 
from outside the area, it is possible that the new workers may already live in Lake County, which has a 
skilled labor force with experience constructing, drilling, and operating geothermal facilities.  
Additionally, the project would not provide any infrastructure that would indirectly induce substantial 
population growth.  

The proposed BRP Steam Project would expand the existing geothermal steamfield of the Bottle Rock 
Power Plant in order to supply additional steam and increase the amount of power generated from 
approximately 18 MW to 55 MW.  While the project would increase the amount of energy generated 
at the Bottle Rock Power Plant, it would not induce growth in the area.  The additional energy would 
go to the electrical grid that provides electricity to residents and businesses throughout northern 
California, and could be used in lieu of electricity generated from other sources.  Therefore, the project 
would not result in direct growth or induce substantial growth in the region.  Potential effects are 
considered less than significant. 

2.5 AREAS OF CONTROVERSY 

Public scoping generated comments on a number of issues and concerns (see Appendix A).  This 
EIR/EA addresses these concerns if the topics are those that CEQA encompasses.    

 Hazards and conflicts of proposed project traffic, especially truck traffic, with local residential 
traffic on High Valley Road; 

 Sufficiency of the geothermal resource to support the project; 

 Induced seismicity and potential effects on properties and psychological well-being; 
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 Water quality discharges; 

 Water use; 

 Exposure to hazardous substances and emissions, such as hydrogen sulfide; 

 Air quality emission such as pink steam; 

 Noise from construction, well development and operations; 

 Impacts on wildlife and sensitive habitats; 

 Grading and topographic modification; 

 Aesthetic impacts; 

 Conflict with existing residential zoning at the site; 

 CEQA requires evaluation of environmental impacts only.  Topics of controversy raised during 
scoping that are not addressed by CEQA, and therefore are not evaluated in this EIR include; 

 Effects on property values; 

 BRP’s past history of permit compliance; 

 BRP’s financial viability; and 

 Legal issues related to right of access, easements and property lines. 

2.6 EFFECTS OF NO SIGNIFICANCE 

Based on analyses completed as part of this EIR/EA, it has been determined that the proposed BRP 
Steam Project would have no impacts (and therefore not require substantial discussion) for the 
following topical areas. 

AGRICULTURAL RESOURCES 

The project site does not have agricultural development and would not induce changes in the 
environment or land uses that would result in conversion of farmland to non-agricultural uses.  The 
project site does not contain prime farmland, unique farmland or farmland of statewide importance. As 
described in Section 5.8 Geology, Soils, and Seismicity, the agricultural suitability of soils present 
onsite is low.  The project would not conflict with a Williamson Act contract.  The project site is not 
located on land zoned for forestry and would not convert forest land to non-forest uses.  No impact 
would occur. 

ENERGY 

The project is an energy development project.  While energy would be used for project development, 
long-term energy development would be far more substantial.  Therefore, no significant impact would 
result. 
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MINERAL RESOURCES 

Implementation of the BRP Steam Project would not result in the loss of availability of a known 
mineral resource that would be of value to the region and the residents of the State of California.  The 
project would not result in the loss of availability of a locally-important mineral resource recovery site 
delineated on a local general plan, specific plan or other land use plan.  There are no State-designated 
mineral resources located at the project site and the County of Lake Aggregate Resource Management 
Plan does not identify a source of minerals at this site. 1  Therefore, no impact to mineral resources 
would occur. 

HYDROLOGY AND WATER QUALITY 

The project would not place housing within a 100-year flood plain hazard area or involve construction 
of structures that would impeded or redirect flood flows.  The project does not involve construction of 
a levee or dam and therefore presents no risk of loss, injury or death involving flooding resulting from 
such structures.  The project site is not located in an area subject to inundation by seiche or tsunami 
hazards. 

NOISE 

The project site is not located in an area within an airport land use plan or within two miles of a public 
airport or private airstrip, which could expose people to excessive noise levels. 

POPULATION AND HOUSING 

The project would not displace existing housing or necessitate the construction of housing elsewhere.  
The project would not displace substantial numbers of people, necessitating construction of 
replacement housing elsewhere. 

PUBLIC SERVICES 

The project does not involve new or physically altered governmental facilities or create the need for 
such facilities. 

RECREATION 

The project would not increase the use of existing neighborhood and regional parks or other 
recreational facilities.  The project does not involve or require the construction of recreational 
facilities. 

                                                      

1  Lake County Aggregate Resource Management Plan, Lake County Water Resources Department, 1992, Accessed 
December 2009. 
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TRANSPORTATION 

The project does not result in changes to air traffic patterns.  The project does not conflict with 
adopted policies, plans or programs regarding public transit, bicycle or pedestrian facilities. 

UTILITIES AND SERVICE SYSTEMS 

The project does not exceed wastewater treatment requirements of the Regional Water Quality Control 
Board or result in a determination by a wastewater treatment provider that it has adequate capacity to 
serve the project demand.  The project would not cause the need for construction of new water or 
wastewater treatment facilities, new stormwater drainage facilities,  

2.7 ENVIRONMENTAL ISSUES TO BE RESOLVED 

Issues identified in the Draft EIR that remain to be resolved include the following. 

 Road access to the project site and related issues 

 Rezoning of the residential land use designation of the site 

 Need for alteration of Glenbrook Road to accommodate project traffic 
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2.8 MANDATORY FINDINGS OF SIGNIFICANCE 

The EIR reaches the following major conclusions: 

The project could substantially reduce the habitat of a fish or wildlife species; cause a fish or 
wildlife population to drop below self-sustaining levels; threaten to eliminate a plant or animal 
community; or substantially reduce the number or restrict the range of an endangered, rare, or 
threatened Species. 

High Valley Creek goes dry during the summer months and no known fish populations are in this 
reach of the creek.  Therefore, there would be no adverse impacts to fish populations.  As noted in 
Impact 5.5-1 Special-Status Plant Species, impacts to special-status plant species in the opinion of the 
EIR/EA preparers and CDFG would be significant and unavoidable.  As described in Impact 5.5-2 
Special-Status Wildlife Species, habitat for animal species would be reduced to a less-than-significant 
level.  No further mitigation measures would be necessary. 

Construction activities as well as long-term access to the project site by employees and residents could 
result in individual mortality of wildlife species, as described in Impact 5.5-5 Interfere with the 
Movement of Native Resident or Migratory Fish or Wildlife Species, Migratory Wildlife Corridors, or 
Impede the Use of Native Wildlife Nursery Sites.  However, mortality is not expected to reduce 
wildlife populations to a point that would be unsustainable because vehicle traffic on this private road 
would be limited to employees and local residents.  Mitigation Measure 5.5-5, if implemented, would 
reduce this potential impact to a less-than-significant level. 

The project does not have impacts that are individually limited but cumulatively significant. 

There are no development projects in the immediate site vicinity.  New geothermal development 
projects are located in The Geysers at the Wildhorse and Buckeye areas, but these are distant from the 
project site and located in Sonoma County.  No cumulatively significant impacts of the project have 
been identified in the EIR/EA. 

The project has environmental effects that could cause substantial adverse effects on humans 
directly and indirectly. 

The project could create short term adverse effects on human health by exposure to toxic air 
contaminants during well venting.   This is a worst-case assessment.  The periods of venting are short 
term and because of the sparse population in the area, the number of people subject to the hazard 
would be low.  Additional adverse effects are the result of noise, the effects of which are limited in 
area and to a low number of sensitive receptors subjected to noise during facility construction, well 
development and well testing.  The impacts would be temporary, although would occur over an 
extended period as replacement wells are constructed. 

2.9 SIGNIFICANT IRREVERSIBLE ENVIRONMENTAL CHANGES WHICH WOULD 
BE INVOLVED IN THE PROPOSED PROJECT SHOULD IT BE IMPLEMENTED  

The project would generate significant environmental changes that are irreversible for biological 
resources and cultural resources. 
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Loss of Sensitive Habitats.  The project would involve clearing and grading of approximately 21.6 
acres of habitat including 8.4 acres for the West Pad, 7.9 acres for the East Pad and 5.3 acres for 
access roads.  As a result, the following total of sensitive plant communities/wildlife habitat would be 
removed: 10.15 acres of mixed serpentine chaparral, 3.26 acres of mixed chaparral/scrub oak; 2.35 
acres of chamise chaparral, 5.89 acres of mixed oak woodland and 0.08 acres of riparian woodland.  
Mitigation for loss of these plant communities through restoration elsewhere would reduce the impacts 
to less than significant. 

Loss of Special Status Plant Species.   Clearing and grading of the West Pad would remove portions 
of five populations of special status plants found on serpentine soils, including Mt. Saint Helena 
morning glory, three-fingered morning glory, serpentine collomia, bearded jewel-flower, and possibly 
Sonoma canescent Manzanita.  Mitigation is proposed, but successful mitigation is unlikely and the 
loss of the species is deemed significant and unavoidable.  Adoption of Alternative 3 would eliminate 
this impact. 

Loss of Waters of the US and State.  Fill for creation of well pads would affect 0.08 acre (3,507 
square feet; 2,380 linear feet) of ephemeral drainage that are potential waters of the US and State and 
have US Army Corps of Engineers and California Department of Fish and Game jurisdiction. 
Mitigation for loss of these plant communities through best management practices and restoration or 
compensatory mitigation elsewhere would reduce the impacts to less than significant. Adoption of 
Alternative 3 would substantially reduce this impact through avoidance. 

Injury or Mortality of Wildlife.  Project construction and operation could injure or result in the death 
of individuals of native wildlife including special status species.  Special status species at risk of injury 
include northwestern pond turtle, foothill yellow-legged frog, ringtail, yellow warbler, yellow-breasted 
chat, raptors and owl.  Additionally, although unlikely, golden eagle could be adversely affected by 
loss of foraging habitat.  Mitigation is proposed that would reduce the impacts to less than significant. 

Loss or Damage of Cultural Resources.  The project site contains sensitive cultural resources 
including sites that are presumed significant for both the California Register of Historic Places and the 
National Register.  Project facility layout avoids these resources, but if construction is not carefully 
managed, damage or loss could occur at one or more archaeological and historical sites. Additionally, 
potential cultural resources that are not visible at the soil surface may be affected by grading.  
Mitigation is proposed that would reduce the impacts to less than significant. 

2.10 IRREVERSIBLE OR IRRETRIEVABLE COMMITMENT OF RESOURCES 

Uses of nonrenewable resources during the initial and continued phases of the project may be 
irreversible, since a large commitment of such resources makes removal or nonuse thereafter unlikely.  
In addition, irreversible damage can result from environmental accidents associated with the project.  
Irretrievable commitments of resources should be evaluated to assure that such current consumption is 
justified. 

Implementation of the proposed project would expand the existing geothermal steam field of the 
Bottle Rock Power Plant in order to supply additional steam and increase the amount of power 
generated from approximately 18 MW to 55 MW.  Development of the proposed project would 
constitute a long-term commitment to a more intensive use of the site for geothermal energy 
production.  The geothermal resources would be used for energy production.  Eventually these 
resources would be expected to diminish over time.  The proposed project involves injection of 
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condensate water but would not involve imported or groundwater supplies to sustain the geothermal 
steam resource. 

A variety of resources (including land, energy, water, and construction materials) would be 
irretrievably committed for the project’s construction, which would include well pad installation and 
drilling, new access road and bridge construction, and pipeline installation.   

Proposed grading would create a 105-foot high cut and a 75-foot high fill for the West Pad, and 
require 55,000 cubic yards (cy) of cut and 95,000 cy of fill.  Proposed grading of the East Pad would 
create a 95-foot high cut and a 100- foot high fill, and require 55,000 cy of cut and 175,000 cy of fill.  
A total of 150,000 cy of cut and 270,000 cy of fill would be required.  A total of 22.5 acres of land 
would be used for pads, access roads and other project related development. 

Construction of the project would require the commitment of a variety of other non-renewable or 
slowly renewable natural resources such as wood and other forest products, sand and gravel, 
petrochemicals, and metals.  The project would entail the import of 20,000 cubic yards of fill.  That 
effect could be avoided by adoption of Alternative 3.  Additionally, a variety of resources would be 
committed to ongoing maintenance of the proposed project.   

The project would produce geothermal energy, which would be consistent with the land use 
designation, objectives and policies of the Lake County General Plan.  However, the project would 
consume electricity, gasoline, and diesel associated with project construction, lighting, drilling rig 
operation, and the transport of workers and materials.  

The use of gasoline, diesel, motor oil, and other oils and greases could be expected from operation of 
the drilling rigs and maintenance vehicles.  In addition, drilling operations would produce hazardous 
drilling waste and gas emissions.  Existing regulations and proposed mitigation measures would 
ensure the proper handling, storage, and disposal of hazardous materials.  Also, during project 
construction the project sponsor would follow all applicable requirements to ensure safe use, storage 
and disposal of any hazardous materials or wastes that could be used.  Therefore, the project would not 
result in irreversible damage that could result from environmental accidents associated with the 
project. 

The project would result in the permanent removal of approximately 21.6 acres of natural habitat, 
including sensitive habitat.  Sensitive plant species, once removed, could not be fully replaced.   

2.11 SHORT TERM USE OF THE ENVIRONMENT  
VERSUS LONG TERM PRODUCTIVITY 

The project sponsor proposes a long-term use of the site for geothermal energy development.  The 
project represents a commitment of resources of the site for the proposed geothermal development, 
including disturbance of land, air, water, biological, cultural and aesthetic resources in a rural, largely 
undeveloped area of Lake County.  The project would result in a small amount of habitat loss and 
fragmentation and would not substantially diminish related regional productivity of wildlife.  The 
project, however, would diminish some sensitive plant and animal resources, including sensitive 
species of plants (notably serpentine endemic plants) and sensitive species of wildlife.  The potential 
also exists for effects on sensitive cultural resources.  Because the project site is located in a rural, 
sparsely settled area, the project would preclude some development deemed incompatible with the 
project.  However, the project would not substantially affect existing land uses on the site or in the 



2.0 Summary  
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

2.0 - 72 

vicinity.  Similarly, the project would not be expected to significantly and adversely preclude other 
resource in the area, such as use of woodland resources, wildlife, hunting and fishing. 

If approved, the project would continue to operate as long as an economically viable resource can be 
obtained from the well field.  In general, if the resource proves adequate, the project could be operated 
for 30 or more years.  If however, the proposed project is not successful in meeting its resource 
development objectives, the project could be terminated early.  Should early project closure occur, the 
effect would be the development of the site with grading and facilities with few opportunities for 
potential alternative uses.  Upon closure, with development of a closure and site restoration plan 
(identified as mitigation in this EIR/EA) most of the existing resources could be restored to their 
current conditions on the site, and the well pads could be used by the Binkley Family Trust for 
alternative uses.  Losses of sensitive serpentine plant species and cultural resources could be 
permanent and long term.   
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3.0 DESCRIPTION OF THE PROPOSED PROJECT / PROPOSED ACTION 

This chapter of the EIR/EA describes the location of the BRP Steam Project, discusses existing land 
uses, land use designations, and zoning on the project site, and summarizes all aspects of the project as 
proposed.  This chapter also identifies the administrative actions required by the planning and 
environmental review process before this project could be approved. 

3.1 PROJECT LOCATION AND LAND USES 

Site Location and Existing Uses 

REGIONAL SETTING 

The BRP Steam Project site is located in Lake County, which lies in the Pacific Coast Range 
approximately 100 miles north of San Francisco and 50 miles east of the Pacific Ocean.  Lake County 
is bounded by Sonoma and Napa Counties to the south; Glenn, Colusa, and Yolo Counties to the east; 
and Mendocino County to the west and north.  Lake, Sonoma, Napa, and Mendocino Counties share 
portions of The Geysers, one of the largest developed geothermal resource areas in the world.  The 
project site is located in the northwestern portion of The Geysers, west of Cobb in unincorporated 
Lake County near its boundary with Sonoma and Mendocino Counties.  Exhibit 3.0-1 illustrates the 
regional location. 

PROJECT SITE 

As shown in Exhibit 3.0-2, the project site is located approximately 1 mile northwest of the existing 
Bottle Rock Power Plant, along High Valley Road, and approximately 1.5 miles west of the 
intersection of High Valley Road and Bottle Rock Road. 1  Located on the privately-owned Binkley 
Ranch, the project site consists of two geothermal resource leaseholds, known as the Francisco 
Leasehold, which includes the existing Bottle Rock Power Plant and steam field, and the BRP 
GeoResource Leasehold.  This new leasehold totals approximately 453 acres of the Binkley property; 
however, the defined project boundary area is limited to approximately 200 acres across the Binkley 
and Francisco Leaseholds.  The total area of surface disturbance proposed for the project development 
would be slightly less than 23 acres. 

                                                      

 

1  Road names used throughout this document are derived from United States Geological Survey (USGS) topographic maps 
and Lake County’s Department of Technology geographical information systems (GIS) data.  Portions of High Valley 
Road and Saw Mill Road in the project vicinity are known differently by residents.  Exhibit 3.0-2 addresses this 
inconsistency. 
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BRP Steam Project Location

Sources: ESRI 2006 and RMT Inc., 2009.
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Physical descriptions of existing conditions for various topical areas (e.g., biological resources, traffic 
and circulation, aesthetics, etc.) are described in the environmental setting section for each topical area 
analyzed in Chapter 5.0 Environmental Setting, Impacts, and Mitigation Measures.  In addition, 
Section 5.1 Land Use Population and Housing describes surrounding land uses to the project site in 
greater detail. 

Assessor Parcels and Existing Land Uses 

The project site (i.e., the Francisco and BRP Geo Resource Leaseholds) is made up of five parcels.  
Exhibit 3.0-2 illustrates the location of each parcel.  Exhibit 3.0-3 describes the size and other 
characteristics of each parcel. 

Exhibit 3.0-3 
Summary of Assessor Parcels in BRP Steam Project Area 

Assessor  
Parcel No. Acres Leasehold  Existing Use 

011-012-97 387.9 BRP Geo 
Resource 

Saw Mill Road, High Valley Road, unpaved roads, 
and Jadiker and Fidge residences 

013-002-01 64.9 BRP Geo 
Resource 

Saw Mill Road, High Valley Road, and unnamed dirt 
road 

013-002-03 152.9 Francisco 
Francisco Pad, existing Bottle Rock pipeline, High 
Valley Road, additional well pads, and unnamed dirt 
roads 

013-002-04 172.3 Francisco  Well pads, unpaved roads, and Bottle Rock Power 
Plant 

013-002-05 41.2 Francisco Steam pipeline and High Valley Road 

Total 819.2  

Sources: Criterion Planning and BRP, LLC. March 2010. 

Bottle Rock Power Plant and Francisco Leasehold 

The Bottle Rock Power Plant is located in the southeast corner of the 350-acre Francisco Leasehold.  
The power plant consists of one 55 megawatt (MW) geothermal turbine-generator, manufactured by 
the Fuji Electric Corporation, and receives steam resource via an existing steam pipeline and steam 
field that consists of three active well pads: the Coleman, West Coleman, and Francisco Pads.  
Although the Coleman and West Coleman Pads are not part of the BRP Steam Project, proposed 
project components (i.e., a new steam pipeline) that are described later in this chapter would route to 
the existing Francisco Pad, which consists of two active production wells, two active injection wells, 
and four suspended production/injection wells.  Exhibit 3.0-2 illustrates the location of the existing 
Bottle Rock Power Plant and the Francisco Pad within the Francisco Leasehold. 

The Bottle Rock Power Plant was originally constructed by the California Department of Water 
Resources (DWR) and was operational between 1985 and 1990.  In 2001, the plant was sold to private 
investors who formed Bottle Rock Power and, following a prolonged period of shutdown, 
refurbishment of the Bottle Rock Power Plant was completed in December 2007 under the jurisdiction 
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of the California Energy Commission (CEC).  The refurbishment included a number of improvements 
to several systems including the steam line, hydrogen sulfide (H2S) abatement, and exterior lighting. 

BRP GeoResource Leasehold 

The BRP GeoResource Leasehold, the site of proposed geothermal development, is comprised of two 
parcels totaling approximately 453 acres.  The leasehold includes portions of High Valley and Saw 
Mill Roads.  High Valley Creek meanders from east to west across the leasehold.  In addition, two 
residences are located near the north and east boundaries of the leasehold, and are occupied by Mr. 
Jadiker and Mr. Fidge, respectively.  The project sponsor holds geothermal rights to the land but does 
not hold surface rights, which are held by the Binkley Ranch/Binkley Family Trust.  

LAND USE DESIGNATIONS AND ZONING 

Lake County General Plan 

The Lake County General Plan land use designation for all parcels in the BRP GeoResource 
Leasehold and the Francisco Leasehold is Rural Lands (RL).  Typical uses permitted in the RL land 
use designation include, but are not limited to, animal raising, crop production, single-family 
residences, game preserves, and fisheries.  Other typical uses permitted conditionally include, but are 
not limited to, recreational facilities, agricultural processing operations, geothermal, mining, and 
airfields.  Residences in very low density are located on both leaseholds and in the project area, some 
of which are occupied seasonally.  No other commercial, industrial, recreational, scenic, agricultural, 
educational, or religious land uses exist on either leasehold.  

Lake County Development Code 2 

The Lake County Development Code (Chapter 21 of the Lake County Code), referred to herein as the 
Lake County Zoning Ordinance, provides zone designations that implement general plan land use 
designations at the parcel level and development standards to achieve general plan objectives and 
policies.  

Parcels within the BRP GeoResource Leasehold (Binkley property) are currently zoned Planned 
Development Residential (PDR).  The purpose of this zoning according to the Lake County Zoning 
Ordinance is to encourage “innovative developments that are environmentally pleasing through the 
imaginative land planning techniques not permitted within other residential zones with fixed 
standards.”  No geothermal development activities beyond the drilling of a geothermal research well 
are permissible on PDR-zoned land.  

Parcels within the Francisco Leasehold are zoned Rural Lands (RL).  The RL zoning district 
designation provides for “resource related and residential uses of the County’s undeveloped lands that 
are remote and often characterized by steep topography, fire hazards, and limited access.”  The RL 
zoning district allows for “prospecting, claiming, and preliminary geophysical investigations for 

                                                      

 

2  Parcels in the BRP GeoResource and Francisco Leaseholds have additional zoning district overlays with implications for 
future residential and other development that are discussed in detail in Section 5.1 Land Use, Population, and Housing.  
This section discusses zoning designations in the most general sense to aid the reader in understanding the need for 
project-related applications discussed in the next section. 
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natural resources including oil, gas, geothermal, or other mineral resources” with the issuance of a 
Major Use Permit by the County to regulate the extent of activities of each project.  Geothermal 
resource development currently occurs on the Francisco Leasehold, which provides steam to the Bottle 
Rock Power Plant.   

Project Related Applications 

COUNTY ACTIONS: ZONING ORDINANCE AMENDMENT AND MAJOR USE PERMIT 

As described above, the BRP GeoResource Leasehold is currently zoned PDR, which does not allow 
for geothermal production and development.  Therefore, the proposed BRP Steam Project would 
require a change in zoning from PDR to RL or another zoning district compatible with geothermal 
resource development.  Accordingly, the project sponsor has requested a Zoning Ordinance 
amendment and Major Use Permit to rezone parcels in the BRP GeoResource Leasehold to RL, which 
would permit geothermal development with issuance of the Major Use Permit.   

A Major Use Permit conditionally allows land use(s) and development in certain zoning districts.  To 
grant the BRP Steam Project a Major Use Permit, the County would need to find that the proposed 
project would not be detrimental to the health and safety of residents, that project site and existing 
infrastructure (e.g., roads and private/public services) were adequate to accommodate the type of use 
and level of development proposed, and that the project was in conformance with the applicable 
provisions and policies of the Lake County General Plan and Zoning Ordinance, among others. 3 

Zoning Ordinance Nos. 1749 (July 7, 1988) and 2679 (March 2, 2004) for geothermal-field 
development projects contain the following policies: 

• A geothermal field development well(s) shall not be drilled within one-half (1/2) mile of any 
populated area (defined as more than ten (10) dwelling units established within a one-quarter 
(1/4) mile diameter area) or a recorded major subdivision [defined as five (5) or more lots less 
than twenty (20) acres in size] without the written consent of at least seventy-five (75) percent 
of the property owners. 

• The surface location of a geothermal field development well(s) shall not be located within that 
area indicated by Geothermal Setback Area- Map A (Sec. 21-27.11.1) 

• A field development well(s) shall be limited to a parcel or contiguous parcels of not less than 
twenty (20) acres. 

The County will decide whether or not to amend the Zoning Ordinance to allow geothermal 
development on the project site and to issue a Major Use Permit for the project.  Completion of CEQA 
review (this EIR/EA) is required before these decisions can be made by the County. 

                                                      

 

3  Article 51, Major Use Permit, Chapter 21 Lake County Code (Zoning Ordinance), April 1, 2005. 
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FEDERAL ACTIONS: GEOTHERMAL DRILLING PERMIT AND COMMERCIAL USE PERMIT 

Every geothermal well that is intended to drill into, extract from, or inject into a geothermal reservoir 
on a federal lease must be authorized by the BLM through issuance of a Geothermal Drilling Permit, 
per 43 CFR 3260. The Geothermal Drilling Permit primarily covers down-hole well drilling and 
design issues including casing and cement, blowout prevention, aquifer protection, and measures to 
protect the environment and public safety.  

Assuming the wells encounter steam in quantities deemed by BRP to be commercial, the BLM would 
also issue a Commercial Use Permit, per 43 CFR 3274. The Commercial Use Permit primarily covers 
metering for royalty purposes, prevention of waste, and ultimate economic recovery.  

Because no new power plants are proposed as part of this project, a Utilization Permit and a Site 
License would not be required. 

3.2 PROPOSED PROJECT 

BLM DECISION TO BE MADE 

The BLM will decide whether or not to issue a Geothermal Drilling Permit for the proposed action, 
and whether or not to approve a Drilling Program and a Commercial Use Permit application from BRP 
GeoResource LLC.  The BLM would determine the terms and conditions for operations if these 
permits were approved.  

Project Objectives / Purpose and Need 

PROJECT OBJECTIVE / PURPOSE 

The purpose of the proposed project/action is to provide the owners of the BRP GeoResource 
Leasehold with the opportunity to develop the geothermal resource on the BLM federal geothermal 
lease, pursuant to the Geothermal Steam Act of 1970.  The objective would be to increase the 
electrical production and output at the existing Bottle Rock Power Plant to its designed and permitted 
level of 55 megawatts (MW) gross.  The plant is currently in operation and produces between 12 MW 
and 17 MW of power. The proposed project would increase the power output of the plant to 
approximately 55 MW, with minimal physical changes to the power plant and no changes to the 
existing electrical transmission facilities.  Additional well pads, wells, and new steam and injection 
pipelines would be constructed on the BRP GeoResource Leasehold to bring additional geothermal 
resource to the power plant to increase the power output.  

NEED 

The need for the proposed action is established by the BLM’s responsibility to meet the requirements 
of the National Energy Policy Act of 2005, the BLM’s implementation strategy titled, the BLM 
implementation of the National Energy Policy, and other federal policies that encourage the use of 
alternative and renewable energy.  
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The Geothermal Steam Act of 1970, amended and supplemented by the National Energy Policy Act of 
2005; the Mining and Mineral Policy Act of 1970; the Federal Land Policy and Management Act of 
1976; and the National Materials and Mineral Policy, Research and Development Act of 1980 direct 
the federal government to foster and encourage private enterprise to develop alternative energy 
resources with appropriate environmental constraints.  Completion of NEPA review (i.e., this EIR/EA) 
is required before the BLM can take action. 

Project Description 

PROJECT OVERVIEW 

The proposed BRP Steam Project would expand the existing geothermal steam field of the Bottle 
Rock Power Plant, to supply additional steam and increase the amount of power generated from 
approximately 18 MW to 55MW.  The power plant is currently supplied by wells drilled on Francisco, 
Coleman and West Coleman Pads within the Francisco Leasehold (see Exhibit 3.0-2).  The proposed 
project would increase the steam supply for the power plant by constructing two new well pads on the 
adjacent BRP GeoResource Leasehold.  The proposed well pads are referred to throughout this 
document as the “East Pad” and “West Pad.”  Exhibit 3.0-4 illustrates the proposed site plan. 

The two new well pads could accommodate up to a total of 22 geothermal steam production wells.  
The project sponsor anticipates that only 12-14 production wells (approximately six to seven on each 
well pad) would be drilled initially and operated.  However, up to eight to ten replacement wells might 
be necessary over the 30-year or more life of the project, should existing wells need to be shut in or 
abandoned.  In addition, one injection well would be constructed on each pad to return condensate 
from the power plant back to the steam field. 

The proposed well pads also are designed and sized to initially accommodate two drilling rigs.  This 
option would allow the project sponsor to accelerate the pace of developing the steam supply, 
particularly on the East Pad (which would be the first to be constructed). 4 5 

                                                      

 

4  See Chapter 4.0 Geothermal Resources for additional information about projected steam quantity estimates.  

5  GeothermEx communication with BRP staff, February 2010. 
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In addition, project implementation would result in the construction of steam supply and condensate 
return pipelines from the well pads to the power plant, ancillary facilities, and controls for managing 
steam production and accommodating additional steam at the power plant; a new access road; and 
improvements to existing roads and construction wells.  The following summarizes components of the 
proposed project:  

• Construction of the West Pad, with up to 11 production wells and one injection well; 

• Construction of the East Pad, with up to 11 production wells and one injection well; 

• Construction of a new road between well pads for access; 

• Construction of a steel, clear-span bridge along the access road, to cross High Valley Creek; 

• Construction of approximately 1.2 miles of insulated steam pipeline from the new well pads to the 
existing Francisco Pad header; 

• Construction of approximately 0.7 mile of new insulated steam pipeline from the Francisco Pad 
parallel to the existing steam pipeline, to the tie-in point to the main steam pipeline line once 
sufficient steam was developed on the BRP GeoResource Leasehold; 

• Construction of an approximately 2-mile long, 4- to 6-inch diameter injection pipeline, to be 
located within the same corridor as the steam pipeline, extending from the main injection tie-in at 
the plant to the new wells; 

• Construction of a remote telemetry and control building on each well pad as well as distributed 
control systems at each site; 

• Addition of backup standby power generation equipment to allow for well field control in the 
event of utility power failure (one generator would be located at the domestic well site and would 
supply emergency power to both well pads for the life of the project; electrical lines would be 
undergrounded along with the water pipe, as described below); 

• Construction of corrosion mitigation equipment and chemical storage facilities; 

• Minor power plant modifications to accommodate control and monitoring of the new steam field;  

• Use of an existing well to provide groundwater for construction and drilling activities; 

• Construction of a polyethylene, 9,000-gallon water storage tank on the hill above the proposed 
East Pad location, to store and supply water during construction activities; and 

• Addition of road surface and drainage features along the proposed access via High Valley Road.  
During construction of the well pads and for up to two years while wells were being drilled, the 
new road would be maintained as a 20-foot wide gravel road, and dust control measures would be 
implemented; once the wells were drilled, the road would be surfaced with double-chip-seal and 
maintained through the life of the project).  
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DESIGN AND CONSTRUCTION OF PROPOSED PROJECT COMPONENTS 

Well Pads 

Although the operational area of each well pad would be approximately 3.2 acres in size, construction 
of the well pads would disturb an area of 9.12 acres for the West Pad and 7.60 acres for the East Pad.  
Actual dimensions of each well pad would be modified to best match the specific physical and 
environmental characteristics of the project area, to minimize cut and fill and ground disturbance.  A 
geotechnical study would be completed prior to construction, for a slope stability analysis to minimize 
the chances of landslides and other geologic hazards. 

Well pad preparation activities would include clearing, earthwork, drainage, and other improvements 
necessary for efficient and safe operation as well as for fire prevention.  All vegetation would be 
removed from the area prior to construction.  Clearing would include removal of organic material, 
stumps, brush, and slash.  Exhibit 3.0-5 provides current estimates of proposed cut and fill.  
Exhibit 3.0-6 illustrates the preliminary grading plan. 

Exhibit 3.0-5 
Proposed Ground Disturbance and Cut and Fill Quantities 

Project Component 
Ground 

Disturbance 
(acres) 

Proposed Cut 
(cubic yards) 

Proposed Fill 
(cubic yards) 

West Pad 9.12 55,000 95,000 
East Pad 7.60 55,000 175,000 
Access Road 5.79 40,000 None 

Total 22.51 150,000 270,000 

Sources: BRP and RMT Inc., September 30, 2009. 

Topsoil and other cut materials, created during the construction of the well pads and access road 
(discussed below), would be used for fill purposes elsewhere on the two well pad sites.  The brush and 
stumps would be removed and chipped for use as cover for soil erosion control, or otherwise disposed 
at an approved greenwaste site.  This material would not be burned or buried in spoil areas.  Topsoil 
would be stockpiled for use in final soiling of fill areas.  The stockpile areas would be in areas that 
were disturbed during the cut and fill process.  Brush would be mulched and used in re-vegetation. 

Each well pad site would be prepared to create a level well pad for the drilling rig and a graded surface 
for support equipment.  The fill area would be keyed into an engineered key-way.  The fill would be 
placed in 6- to 8-inch lifts and compacted, using approved compaction equipment to 90 percent of the 
American Society for Testing and Materials (ASTM) D 1557-70 and the top 2 feet compacted to 
95 percent.  Cut slopes higher than 30 feet would be benched unless authorized by a registered civil 
engineer.  Berms for control of runoff and spill prevention would be constructed around the perimeter 
of the well pads. 

The cut slope would be cut with a slope bar.  A drainage system would be provided to carry away the 
water collected on the upper slopes and natural drainage systems.  The drainage system would consist 
of ditches on the upslope perimeter of the well pads.  These ditches would be sloped to drain at a 
gradient of two percent.  Energy dissipaters would be installed where required.  All machinery, drilling 
platforms, and oil and fuel storage would be in contained areas to prevent direct runoff.  



Exhibit 3.0-6
Preliminary Grading Plan
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Source: RMT Inc., May 2010.



3.0 Description of the Proposed Project / Proposed Action 
Bottle Rock Power Steam Project 

Draft EIR / EA 
September 16, 2010 

3.0 - 14 

Fluids from these areas would be fully contained.  This would include use of containment berms 
around drilling rigs.  The Stormwater Pollution Prevention Permit would contain appropriate Best 
Management Practices for spill prevention and response, subject to review and approval by the 
Regional Board and Lake County. 

The cut slope would be cut with a slope bar.  A drainage system would be provided to carry away the 
water collected on the upper slopes and natural drainage systems.  The drainage system would consist 
of ditches on the upslope perimeter of the well pads.  These ditches would be sloped to drain at a 
gradient of two percent.  Energy dissipaters would be installed where required.  All machinery, drilling 
platforms, and oil and fuel storage would be in contained areas to prevent direct runoff.  Fluids from 
these areas would be fully contained.  This would include use of containment berms around drilling 
rigs.  The Stormwater Pollution Prevention Permit would contain appropriate Best Management 
Practices for spill prevention and response, subject to review and approval by the Regional Board and 
Lake County. 

Well pad cut and fill slopes, exposed by grading, would be re-vegetated with approved grasses and/or 
woody plants and trees.  The revegetation would be done after completion of construction, prior to the 
start of the growing seasons in late summer or early fall to utilize the first seasonal light rains to 
germinate grass seeds.  All seeds and propagules (e.g., tubers, offsets, or runners) used in revegetation 
of disturbed lands would be native species (see Exhibit 5.11-1 in Section 5.12 Visual Resources).   

Well pad facilities would include the drilling rig, water storage truck or tank, mud and water mixing 
tanks, an aboveground diesel fuel storage tank, pipe rack, and drillers/geologist trailers.  A typical 
layout of a well pad site is shown in Exhibit 3.0-7. 

Access Roads and Stream Crossings 

Site Access 

Exhibit 3.0-4 illustrates the location of the proposed access roads.  Access to both well pads for 
construction and post-construction operation would be primarily along paved High Valley Road, and 
Rabbit Valley Road to the east.  High Valley Road would be maintained, as it already is, by BRP, 
pursuant to current requirements by the County and CEC. 6   

The project sponsor proposes a new road to provide access between the East and West Pads, which 
would run along the north side of the East Pad, south to High Valley Creek, and west to the West Pad.  
The road would be approximately 20 feet wide, surfaced initially with gravel, and maintained.  Once 
the well pads were constructed and wells drilled, the road would be surfaced and maintained with a 
double chip-seal surface to make the road safe and usable for transport of heavy equipment.  This new 
road would have a maximum slope of about 15 percent.  Detailed construction drawings of the 
proposed access road, which would include drainage ditches, culverts, energy dissipaters, and swales 
designed by a California-licensed civil engineer, would be reviewed and approved by the County, 
pursuant to the Lake County Grading Ordinance and Lake County Stormwater Ordinance, prior to 
issuance of any grading permits for site development.  

                                                      

 

6  Current requirements are detailed in the existing Lake County Use Permit for the Francisco Leasehold and the California 
Energy Commission Final Decision. 



Note: Relative position of components may vary
depending on location requirements and limitations.

Sources: Bottle Rock Power, LLC. 2005 and RMT Inc., September 2009.

Exhibit 3.0-7
Well Pad Schematic Layout
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Construction of the new access road would disturb 5.79 acres and result in approximately 40,000 cubic 
yards of cut and no fill (see Exhibit 3.0-5 above).  Topsoil from road construction would be salvaged 
and stored at an approved, designated staging area immediately north of the East Pad.  Removed fill 
material would be properly disposed at a permitted landfill or reused on-site.  Grading plans are shown 
in Exhibit 3.0-6.  

Stream Crossing on High Valley Creek 

The access road would cross High Valley Creek at one location, as shown in Exhibit 3.0-4.  The 
crossing would be comprised of a clear span bridge. 7  The engineering for this crossing is not 
complete at this time, but the project sponsor proposes to install a 20-foot-wide by 90-foot-long clear 
span, steel “I” beam structure.  The bridge would consist of a steel deck with an asphalt surface.  The 
bridge would be supported by two concrete footing and support walls, one at each end, and would not 
be within the creek channel. 

Steam Pipelines 

A total of 1.2 miles (6,340 feet) of steam pipeline would be constructed to convey the produced steam 
from the two new well pads to the Francisco Pad and would tie into the main steam pipeline adjacent 
to the existing Francisco Pad tie-in point.  Exhibit 3.0-8 shows the proposed steam pipeline routing.  
Steam pipelines, including insulation, are anticipated to be 30 inches in diameter, depending on well 
productivity.  Horizontal expansion loops (typically a “square” bend in the pipeline, approximately 
30 feet by 30 feet, as shown in Exhibit 3.0-9) would be constructed every 300 to 450 feet along the 
pipeline route to allow for thermal expansion.   

The proposed pipeline route, delineated on Exhibit 3.0-8, would follow the proposed new well pads 
access roads and the existing road alignment, except where sensitive environmental resources are 
located, where the route would be altered to avoid those resources.  The width of the pipeline route 
corridor would be 50 feet to allow for avoidance of large, mature trees and to provide space for 
horizontal expansion loops. 

The pipeline from the proposed well pads to the Francisco Pad would be located above ground level 
on a series of sliding pipe supports (sleepers), and would be colored to be non-reflective and to 
visually blend with the terrain.  Typical pipe support structures and insulated pipeline sections are 
shown in Exhibit 3.0-10.  Surface piping infrastructure for plant operations would stand off the 
ground 36 to 48 inches on “T” shaped stands, placed 40 feet apart.  Part of the steam pipeline would be 
aligned to avoid an identified archaeological site 8; however, this would bring the pipeline close to 
some identified wetlands.  The pipeline would be placed in such a way that it would span or straddle 
the wetlands between support structures on either side of the wetlands.  None of the foundations for 
the supporting structures would be placed in, or immediately adjacent to, wetlands.  Electrical and 
controls conduits or cable trays would be pole mounted or run in conduits along the pipeline.  

                                                      

 

7  This would revise the previous design, submitted to the CEC to use a culvert system within the creek to provide access to 
the West Pad. 

8  Archeological Site CA-LAK-605 is discussed in detail in Section 5.10 Cultural Resources. 
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Source: BRP GeoResource LLC., 2009
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Proposed Steam Pipeline

Exhibit 3.0-8
Proposed Steam Pipeline Routing



Source: RMT Inc., September 2009.
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Exhibit 3.0-9
Typical Horizontal Expansion Loop



Source: RMT Inc., September 2009.

3.0 - 20

Exhibit 3.0-10
Typical Pipe Support
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The steam pipeline would run parallel to the new access road from the West Pad, and then along High 
Valley Road, which would require one stream crossing.  This would include construction of the road 
itself, and the steam pipeline on supports placed outside the ordinary high watermark of the streams 
with sufficient freeboard for flood events.  The pipeline would be placed on elevated supports 
alongside the road that would also be crossing the stream via a clear span bridge, crossing over High 
Valley Creek.  The pipeline would cross over High Valley Road at the intersection of the bridge 
through a vertical loop.  The pipeline would be constructed with trucks and side booms.  Supports 
would be constructed using drilled and poured pier foundations.  Construction corridors would be 
confined to about 25 feet in width (including expansion joints).  Corridors would be leveled only 
where warranted by topographic constraints, and vegetation would be bladed only as necessary.  
Travel outside construction corridors would be strictly limited to designated turnout areas (to be 
identified) and access roads.  Immediately after construction, erosion control measures would be taken 
to protect the corridor, such as water bars, straw waddles, siltation fences, and hydroseed.  

The new steam pipeline would initially connect into the head of the existing steam line at the 
Francisco Pad.  Once sufficient steam was developed, an additional steam pipeline, mounted to the top 
of the existing steam line, would be installed from the Francisco Pad to the tie-in to the main line to 
the power plant.  This would require construction of 0.7 mile of new steam pipeline on top of the 
existing pipeline.  Alternatively, this segment of the existing pipeline would be replaced with a larger 
diameter pipeline. 

Injection Fluid Pipeline and Wells 

The proposed project also includes construction of an injection pipeline on the same supports as the 
steam production pipeline.  The injection pipeline would be approximately 4 to 6 inches in diameter.  
One injection well per well pad is anticipated.  The injection pipeline might not be used right away, 
but would be designed and built into the stanchions for use as necessary in the future. 

Water Supply and Storage 

An existing groundwater well, located between the two proposed well pad locations, would be used to 
provide water supplies for construction and drilling activities.  An average of 20,000 gallons per day 
(gpd) of water would be needed for drilling, per drilling rig in operation.  The amount of water 
necessary could range from 9,000 gpd under routine drilling conditions to up to approximately 
40,000 gpd under extreme lost circulation conditions.  This upper end of the estimated water 
requirements would also be the representative amount required for mud drilling.  The upper 50-70 
percent of proposed geothermal wells would likely be mud drilled, and the lower portion (beginning at 
a depth of 6,500 to 7,000 feet) would be air drilled, at which point no water-based drilling would 
occur.  All drilling fluids and make-up water would be stored in tanks located on the well pads.  Water 
for dust control would be provided by Bottle Rock Power, LLC, using non-potable water supplies 
conveyed by water pipes to both well pads.  Water would also be conveyed in water trucks for dust 
control during construction of the access road, as necessary.  Dust would be controlled by watering 
construction sites and access roads as necessary.  Exhibit 3.0-11 provides estimates of daily and 
annual water consumption, according to the particular need and duration of each activity. 

As part of the proposed project, a 9,000-gallon, polyethylene water storage tank would be constructed 
for use during construction and would be set on a 6-inch concrete pad above the proposed East Pad 
location (see Exhibit 3.0-4).  A 2-inch diameter pipeline would be constructed from the groundwater 
well to the water storage tank.  Subsequent to project construction, the water storage tank would be 



3.0 Description of the Proposed Project / Proposed Action 
Bottle Rock Power Steam Project 

Draft EIR / EA 
September 16, 2010 

3.0 - 22 

given to the landowner, to be plumbed by the landowner to the location of his choice.  The plumbing 
of that future line by the landowner from the water storage tank is not part of the proposed project. 

Exhibit 3.0-11 
Estimated Water Consumption 

Well Pads and 
Access Road 
Construction 

Construction Drilling Construction Drilling 
Daily Consumption 
(gallons per day) 

Annual Consumption 
(gallons) 

Dust Control and 
Compaction 

110,000 
(for 150 days) 

 16,500,000  

Serpentinite Rock 
Misting 

50,000 
(for 150 days) 

 7,500,000  

Drilling Activities a  40,000  14,600,000 
Total 160,000 40,000 24,000,000 14,600,000 

a Assumes two drilling rigs operating year-round. 

Sources: BRP and RMT Inc., September 30, 2009. 

Well Drilling 

The wells would be drilled with a rotary drilling rig similar to those used throughout The Geysers.  
The drilling rig would extend as much as 178 feet above the ground surface (depending on the type of 
drilling rig used).  Rig masts would be made of a metal lattice, painted red and white at the top, and 
would include flashing lights to meet Federal Aviation Administration (FAA) requirements.  A picture 
of a typical drilling rig is shown in Exhibit 3.0-12.  Directional drilling might be conducted, based on 
the location and extent of geothermal resources in proximity to the well site.  Geothermal drilling 
permit applications would be submitted to the BLM for the drilling of these wells.  Pursuant to 43 
CFR 3261.11, a Drilling Plan would be prepared prior to drilling each well.  The Drilling Plan would 
detail the drilling sequence of operations, the well pad layout, a well completion schematic, and a 
description of and specifications for the temporary noise barriers that would be used for drilling.  

The new well pads would have enough space to set up two drilling rigs, operating simultaneously on a 
given pad for the first two wells, and possibly for the first four wells, depending on how the drilling 
rigs were set up.  This could be accomplished by setting up the drilling rigs at the far ends of the well 
pad, using the intervening space (which would not have been already taken up by wellheads and 
pipelines) for the ancillary equipment associated with the two drilling rigs.  Once the first two wells 
were drilled, the project sponsor would need to determine if sufficient space remained to drill the next 
two wells simultaneously.  

Drilling Program 

The drilling program would involve drilling a borehole to the reservoir formation at a measured depth 
of approximately 10,000 to 12,000 feet.  A cross section of a typical production well is shown in 
Exhibit 3.0-13.  Depending on site conditions, the well engineer might require the wells to be 
completed with a slotted liner through the production zone, with a continuous string of production 
casing from the top of the production zone to the surface. 



Source: RMT Inc., September 2009.
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Exhibit 3.0-12
Example Drill Rig



Sources: ThemaSource 2008 and RMT Inc., September 2009.
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Exhibit 3.0-13
Cross Section of a Typical Production Well

Note: well bore is not to scale.
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Wells would be drilled using a combination of bentonite-based mud and air drilling methods.  The 
upper portion of the wells would be drilled using conventional mud drilling, with surface casing set 
and cemented to approximately 3,000 feet and immediate casing set and cemented to between 6,000 to 
7,000 feet, based on depth to the geothermal reservoir within the lease area.  Below the production 
casing, and through the steam reservoir, it is standard practice in The Geysers to drill with air to 
prevent damage to the reservoir by drilling muds that are migrating into the formation and reducing 
reservoir permeability.  

A sump-less drilling process would be used to drill the borehole.  A closed loop, mud circulating 
system, is being proposed for the project to eliminate the dumping of solids or liquids into the sump.  
The system would minimize the liquid and solid waste streams during the drilling operation by 
separation and drying of the solids and reclaiming water.  During drilling operations a standard 
compartmentalized series of tanks, or mud pit system, would be used for solids processing as the drill 
cutting are was brought to surface by the circulation of the drilling fluid.  Using the surface tanks, 
mechanical solids removal equipment, chemical treatment, and transfer pumps, the drilling fluid 
would be continuously circulated and processed in a closed loop system. 

Drilling operations would be carried out 24 hours a day, seven days a week, until total depth was 
reached.  An estimated 60 to 90 days would be required to drill and test each well, and approximately 
12 to 15 field personnel would be working on each drilling operation at any one time. Most support 
facilities for drilling operations would be located at the existing steam field yard, located on the 
Francisco Leasehold and not on the well pads.  Drilling supervision would also be on-site in trailers, 
conducted 24 hours a day.  The drilling rig would be equipped with diesel-electric generators, storage 
tanks, mud pumps, and other normal auxiliary equipment including diesel-driven air compressors.  
Total diesel consumption would be approximately 1,800 gallons per day.  A noise mitigation plan, 
similar to the one in place for the Use Permit on the Francisco Leasehold, would be in place during 
drilling operations. 

Blow-Out Prevention Equipment (BOPE) 

Following the cementing of each successive casing string, “blowout” prevention equipment (BOPE) 
would be installed.  The BOPE would be installed, tested, and be ready for use before drilling the well 
to ensure that any geothermal fluids encountered would not flow uncontrolled to the surface.  The 
BOPE would be installed on the well head (which would be welded to the casing), and would be kept 
in operating condition and tested in compliance with federal regulations and industry standards.  
During drilling operations, a minimum of 10,000 gallons of cool water would be stored at the well site 
for use in preventing well flow (“killing the well”), as necessary.  Additional information regarding 
the BOPE program is provided in Section 5.3 Air Quality and Climate Change. 

Flow Testing and Determining Commercial Potential 

If the well was successful and encountered geothermal steam or fluids, well testing would be 
conducted to define resource characteristics.  After completion of drilling, each of the wells would be 
tested while the drilling rig was on the borehole and then shut-in (or put on bleed).  Tests to provide 
data for the reservoir evaluation would consist of flow periods of up to four days at various rates.  The 
steam would flow to the atmosphere through a cyclone muffler. Steam would be analyzed for H2S and 
abated per Lake County Air Quality Management District specifications, using a portable abatement 
system.  All equipment, valves, flanges, and fittings would meet minimum American Standards 
Association (ASA) or American Petroleum Institute (API) standard specifications.  
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Well and Well Pad Reclamation 

On the completion of well drilling and flow testing, a decision would be made regarding the 
commercial potential of each well.  If the well was determined to have commercial potential, then it 
would be placed in commercial production as soon as the steam line connection to the Bottle Rock 
Power Plant was completed.  If the well was determined to not have commercial potential, it might 
continue to be monitored, used as an injection well, or it might be abandoned in conformance with the 
well abandonment requirements of the BLM (Geothermal Resource Operational Order No. 7).  
Abandonment typically would involve plugging the well bore with cement, sufficient to ensure that 
fluids would not migrate into different aquifers.  The well head (and any other equipment) would then 
be removed and the casing cut off below ground surface. 

Waste Handling and Control 

Wastewater Collection and Disposal/Treatment.  A tank system would be used on each production 
well pad for the containment and temporary storage of drill cuttings and waste drilling mud.  All 
machinery, drilling platforms, and oil and fuel storage areas on the well pad would use containment 
berms and impermeable surfacing to prevent the offsite release of spills from these source areas.  This 
storage tank would be emptied by tanker trucks as needed, and the material taken offsite for treatment 
and disposal.  The system would allow for sump-less drilling of the geothermal resource.  Stormwater 
from areas off the well pad would be directed to ditches around the well pad, emptying into settlement 
basins, and then would discharge through energy dissipaters into local drainage channels, consistent 
with stormwater best management practices. 

Potable Water and Sanitary Systems.  Potable water would be delivered to the site for consumption 
purposes during construction and well drilling operations.  Sanitary facilities would be provided and 
maintained by a licensed local contractor during construction, drilling, well testing, and operation 
activities. 

Construction Schedule 

Construction Hours 

All heavy construction activities that would result in higher noise levels would be conducted between 
the hours of 7:00 AM and 7:00 PM.  However, construction of the East Pad is proposed to occur 
between the hours of 7:00 AM and 10:00 PM for a six to eight week period in the spring of 2011 and 
could include permission to begin grading activities before the March 15 start allowed per the 
County’s Grading Ordinance.  It is anticipated that construction of the West Pad and access road 
would occur between the hours of 7:00 AM and 7:00 PM.  Well drilling would occur 24 hours per day, 
as described above under the drilling program. 

Workforce 

An estimated 12 to 15 crew members per well pad would be involved in the drilling activities.  A total 
of 30 construction crew members would be required for construction of the access road and both well 
pads.  Construction of the steam pipeline would require approximately 15 construction workers.  The 
project sponsor plans to operate only one construction crew on extended work hours (i.e., no shift 
change) in order to minimize vehicle trips each day. 

Construction of the access road would take approximately eight weeks and would be performed prior 
to the West Pad construction.  Well pad construction would take approximately 12 weeks per well pad.  
Construction of the steam and injection pipeline would take approximately 16 weeks.  Construction of 
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different project elements would overlap when possible.  Multiple drilling rigs would be used to most 
efficiently develop the new steam field.  Total drilling time would be 60 to 90 days per well. 

Construction Vehicle Traffic and Equipment Staging 

All vehicle traffic associated with the proposed project would be restricted to existing and proposed 
access roads.  All personnel, subcontractors, and service personnel would attend a training meeting 
that would include education on environmental rules and regulations, pursuant to all relevant operating 
permits.  Speed limits of 15 miles per hour (mph) would be observed on all roads in the project area, to 
minimize dust, avoid collisions, and avoid incidental death of native fauna.  Water trucks would be 
used during access road construction, well pads construction, and drilling operations to minimize dust 
emissions.  Staging would largely occur at the existing pipe yard on the Francisco Leasehold. 

PROJECT OPERATION 

New Production Well and Steam Pipeline Operation 

When a well is required to supply steam to the Bottle Rock Power Plant, the well would first be 
discharged at the wellhead to clean out rocks and other debris.  The debris would be deposited into the 
enclosed, sump-less system for future disposal.  The well flow would then be routed through the 
insulated steam pipeline to heat up the pipeline to operating temperature.  The condensate discharge 
drop pots would be operational to relieve the pipe of condensate buildup caused by energy loss.  When 
the pipe reached operating temperature, the flow would be routed into the main Bottle Rock Power 
Plant steam pipeline system. 

The flow of the wells would be regulated by controlling the back pressure at each motor-operated 
control valve, located at the header root of each production well.  This operation would be performed 
by the existing computer control system at Bottle Rock Power Plant.  Additional well flow control 
could be accomplished by manually operating the wellhead master valves for each production well.  
Water usage might increase slightly because of corrosion mitigation activities on each well pad; 
however, the increase would be minimal.  Approximately five gallons per minute (gpm) per well 
would be used to reduce the level of superheat in the steam to a point where chloride levels would not 
cause corrosion. 

New Injection Well and Injection Pipeline Operation 

The project sponsor anticipates only limited injection of cooling water into the reservoir, on both the 
Francisco and BRP GeoResource Leaseholds.  The fluid currently injected and that to be injected in 
the future would be comprised of the condensate that is left over after cooling tower evaporation 
(typically about 30 percent of the mass of steam produced and rainwater collected at the plant, existing 
well pads, and new proposed well pads).  No supplemental injection is planned for either lease area.  
Since The Geysers is an under-pressured steam reservoir, typically no physical difficulty is associated 
with being able to inject relatively large quantities of water.  Induced seismicity associated with 
injection and production activities is addressed in Chapter 4.0 Geothermal Resources. 

The primary goal of an effective injection plan is to provide pressure support to the geothermal 
reservoir and ensure the longevity and renewability of the geothermal resource.  Ongoing analysis and 
monitoring must be employed to ensure these goals are met.  As with the current operations, steam 
would be sent to Bottle Rock Power Plant and condensed through a process of energy removal through 
the turbine. 
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The condensed steam (a liquid) would then be collected and pumped to the injection wells through the 
existing injection system or, in the future, the condensate might be pumped to the new injection wells 
on the East and West Pads.  Each injection well would have manual wellhead isolation valves and 
regulating valves that would allow disposal of the fluids to individual injection wells to balance the 
well field.  Temperature, pressure, and fluid flow would be measured at each injection well and 
reported to the appropriate agencies, in compliance with regulatory requirements. 

Power Plant Operation 

The existing power plant is designed to produce 55 MW gross of electrical power.  The power plant is 
currently in operation and produces between 12 to 17 MW of power. The proposed project changes 
would increase the power output to approximately 55 MW, its permitted capacity.  No additional 
equipment would be needed at the plant; and no substantial changes to existing equipment and 
machinery would occur.  

Cooling 

The existing cooling water system is comprised of a five-cell Hamon counter flow cooling tower with 
150 HP electric driven fans in each cell.  Cooling water from the cooling tower basin is supplied to the 
surface condenser by redundant 1,000 HP electric driven pumps. The cooling system was designed for 
nominal 55MW; therefore, no additional equipment would be required to operate the cooling system 
with the proposed increases in steam.  

Water Supply and Treatment 

Domestic non-potable water for Bottle Rock Power Plant is supplied by multiple domestic 
groundwater wells and is pumped through buried water supply piping. No changes to the existing 
system are proposed for the project.  

Waste Handling and Control Pollution Control 

The H2S abatement system chemical use would increase proportionally to the increase in steam 
production.  Waste handling and disposal for this system would also increase proportional to the 
increase in steam.  These increases are already permitted and evaluated under the existing Bottle Rock 
Power Plant approval (or certification) with the California Energy Commission.  Operation of the 
plant with the proposed increase in output would not result in any need for additional waste handling 
or control. 

Water Injection 

The power plant currently uses aboveground and belowground piping to transfer injection fluids to the 
injection wells.  The current system is adequate to inject all additional fluids generated by an increased 
power production; however, it is likely that additional injection wells would need to be drilled at the 
proposed well pads to enhance management of the geothermal resource.  For any new fluid handling 
systems, all piping would be aboveground to facilitate periodic inspections. 

Emergency and Auxiliary Systems 

The Bottle Rock Power Plant currently has permitted diesel generators to provide emergency backup 
power for critical plant functions, as well as well field control in the event that utility power is lost and 
the plant is not generating power.  Once utility power is restored, power is again supplied by the 
utility.  One propane generator is proposed for emergency power supply to the two proposed well 
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pads.  The propane generator is proposed to be located adjacent to the water well site (located between 
the two well pads), and electricity from the generator would be supplied by underground electrical 
lines to both well pads.  Operating hours would consist primarily of monthly operational testing to 
ensure operation in the event of an emergency. 

Electrical Transmission Facilities 

The existing transmission facilities have sufficient capacity to transmit the increased power output 
without any modifications.  No additional facilities (e.g., new power lines) are proposed for the 
project.  

FACILITY CLOSURE AND WELL PADS AND PIPELINE DECOMMISSIONING 

Facility closure could be either temporary or permanent.  Facility closure could result from two 
circumstances: (1) if the facility was closed suddenly and/or unexpectedly because of unplanned 
circumstances, such as a natural disaster or other unexpected event; or (2) if the facility was closed in a 
planned manner, such as at the end of its useful economic or mechanical life or because of gradual 
obsolescence.  The two types of closure are discussed in the following subsections. 

Temporary Closure 

Temporary or unplanned closure could result from numerous unforeseen circumstances, ranging from 
natural disaster to economic forces.  For a short-term unplanned closure, where no facility damage 
occurred that resulted in a hazardous substance release, the facility would be kept as is, ready to re-
start operations when the unplanned closure event was rectified or ceased to restrict operations. If a 
possibility of hazardous substances release occurred, BRP would notify the appropriate agencies and 
follow emergency plans as appropriate to the emergency.  Depending on the expected duration of the 
shutdown, chemicals might be drained from the storage tanks and other equipment.  All wastes 
(hazardous and nonhazardous) would be disposed according to regulations in effect at the time of the 
closure.  Facility security would be retained so that the facility was secure from trespassers.  

Prior to the beginning of operations, BRP would develop/modify the existing contingency plan to deal 
with unplanned or unexpected plant closure.  This plan would include the following elements: 

• Taking immediate steps to secure the proposed facilities from trespassing and encroachment. 

• Establishing procedures for the safe shutdown and startup of equipment of the proposed project 
and procedures for dealing with hazardous materials, including draining of vessels and equipment 
and disposition of wastes. 

• Listing communication protocol with all appropriate agencies regarding facility damage and 
compliance with all applicable regulations. 

Permanent Closure 

The proposed project design life is 30 years.  Decommissioning activities for the power plant would 
follow a decommissioning plan that would be developed and submitted to the California Energy 
Commission for review at least 12 months prior to planned facility closure.  Decommissioning plans 
would also be submitted to the BLM and Lake County for the portions of the facility under their 
jurisdictions, specifically, well closure and abandonment, access roads, and pipeline removal. 
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Bonding 

The County anticipates requiring financial assurances, such as bonding and a closure plan for the well 
pads similar to closure plans for mining operations.  Financial assurances would be required to cover 
the costs of removing pipelines and equipment, and to abandon wells and clean the sites.  In addition, 
financial assurances would be required to bring in topsoil and revegetate well pads.  The amount of 
financial assurance necessary would be determined by County staff prior to issuance of any grading 
permits for site development. 

3.3 CUMULATIVE DEVELOPMENT ASSUMPTIONS 

RECENTLY APPROVED 

There are two cumulative geothermal projects identified by the BLM: the Geysers Power Company’s 
(GPC) “Buckeye” and “Wildhorse” projects.  These steam field development projects are located in 
The Geysers, southwest of the proposed BRP Steam Project site and were approved by Sonoma 
County in 2009. 9 10  These projects are currently under construction.   

The Wildhorse project involved approval of a Use Permit to add up to three new well pads, each 
approximately two acres in size and 12,600 feet of new access corridors including roads, steam 
pipelines and a 21-kilovolt electrical distribution line as part of the Wildhorse Steam Field.   
 
The Buckeye project will result in 21 geothermal wells on five new drill pads, and develop 
approximately ten acres and 2500 feet of new roads.  GPC will construct 6,750 feet of new access 
corridors for steam pipelines and similar geothermal infrastructure.  The steam field development will 
connect to existing power plants or be used for general resource development including water 
recharge. 

CURRENTLY PROPOSED OR REASONABLY FORESEEABLE PROJECTS 

Although no other geothermal projects are currently proposed or reasonably foreseeable at this time by 
either the County or the BLM staff, future geothermal projects (either new or for expansion of existing 
operations) could be developed in the project area, consistent with the area’s designation by local, 
State, and federal agencies as a geothermal resource.  Any impact analysis of future projects would be 
speculative at this time; however, future projects would undergo environmental review at the time they 
were proposed.  Some topical areas in this EIR/EA (e.g., Air Quality and Climate Change, Hydrology 
and Water Quality, and Public Services) contain cumulative analyses as they evaluate the proposed 
project’s consistency with areawide regulations, such as the Lake County Air Quality Management 
District’s Rules and Regulations. 

                                                      

 

9  Mitigated Negative Declaration for the Buckeye Development Project, Sonoma County Permit and Resource 
Management Department, adopted June 15, 2009. 

10  Mitigated Negative Declaration for the Wildhorse Development Project, Sonoma County Permit and Resource 
Management Department, adopted June 12, 2009. 
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In addition, land uses and development (e.g., residential and commercial) would occur over time, 
consistent with the Lake County General Plan.  Some additional residential development would occur 
on existing parcels of record, and future resort development is possible in the area, subject to CEQA 
review and conditional use permit approval.  These impacts were partially analyzed at the program 
level in the Lake County General Plan EIR, and future speculative projects in the vicinity of the BRP 
Steam Project could require additional environmental review.  This EIR/EA considers land use 
conflicts between the proposed BRP Steam Project and future residential development near the project 
site in Section 5.1 Land Use, Population, and Housing.  Cumulative impacts are also discussed in 
Chapter 7.0 Impact Overview.  

3.4 REQUIRED APPROVALS PERMITS 

The summary of the applicable and required permits is presented in Exhibit 3.0-14. 

Exhibit 3.0-14 
Required Approvals and Permits 

Agency Permit Schedule 
Air Quality 
Lake County Air Quality 
Management District 
(LCAQMD) 

Authority to Construct Submission to LCAQMD by early 2010 
Permit to Operate Submission to LCAQMD within 180 days of 

commercial operation 
Permit for Emergency Generator Submission to LCAQMD by fall 2010 
Notice of Potential Serpentine Soil 
Disturbance and Submission of 
Serpentine Dust Abatement Plan 

Notification must be made within 30 days of 
construction activity. The plan must be 
submitted and approved by the LCAQMD 
prior to construction activity at the site. 

Topical Area: Biological Resources 
U.S. Army Corps of 
Engineers  

404 Permit Submission by winter 2010-2011 

California Department of 
Fish and Game  

1602 Agreement Submission by winter 2010-2011 

Regional Water Quality 
Control Board  

401 Certification Submission by winter 2010-2011 

Topical Area: Cultural Resources  
State Historic 
Preservation Officer 
(SHPO)  

Section 106 Compliance State Historic Preservation Office has 
30 days to respond, but frequently takes 
much longer. 

Topical Area: Geology, Soils, and Mineral Resources 
BLM Geothermal Drilling Permit Drilling Permit applications will be 

submitted to BLM. 
Approved Drilling Program BRP GeoResource will submit a Drilling 

Program in 2010-11 
Approved Commercial Use Permit Prior to the utilization of resource from the 

Binkley Leasehold, BRP will submit a plan 
application for a Commercial Use Permit to 
the BLM for approval. 
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Agency Permit Schedule 
Topical Area: Geology, Soils, and Mineral Resources (cont.) 
Lake County Grading Permit Prior to construction 
Topical Area: Land Use 
Lake County  Conditional Use Permit A Conditional Use Permit application was 

submitted to Lake County Community 
Development Department (CDD) on July 2, 
2009.  Lake County contracted with a 
consultant to evaluate the environmental 
impacts of the project sponsor’s Conditional 
Use Permit application.  

Rezoning A Zoning Ordinance amendment request and 
Major Use Permit request will be considered 
by the Planning Commission Board of 
Supervisors after completion of the EIR 
certification process and project approval. 

Topical Area: Transportation 
Caltrans Transportation Permit Apply at least seven working days prior to 

oversize load on State highways. For loads 
exceeding 16 feet width or 17 feet in height, 
allow at least one month.  

Lake County   Permit Rider Allow a minimum of 24 hours notice to 
process permit. 

Topical Area: Noise 
Lake County Conditional Use Permit A Conditional Use Permit application was 

submitted to Lake County CDD on July 2, 
2009.  

Topical Area: Noise 
California Occupational 
Safety and Health 
Administration (OSHA)  

Asbestos Abatement Notification Employer or contractor must send at least a 
24-hour notification prior to the start of each 
asbestos related job, regardless of the amount 
of asbestos-containing material that will be 
disturbed. 

Topical Area: Public Health, Worker Safety, Hazards and Hazardous Materials 
Certified Unified Program 
Agency (CUPA) 

Hazardous Materials Permit 
(Hazardous Materials Business Plan 
[HMBP] Plan and annual fees)  

An HMBP must be updated annually and/or 
within 30 days of a 100 percent or more 
increase in storage quantity of a previously 
disclosed material, use of a previously 
undisclosed material at or above reporting 
thresholds, facility change of address, change 
in ownership, or change in business name. 
An HMBP and annual fees are to be 
submitted to the local CUPA. 

Topical Area: Waste Management 
CUPA  HMBP To be submitted at the start of operations 
U.S. Environmental 
Protection Agency 

Environmental Protection Agency 
Identification (ID) Number 
Registration 
 
 

Obtain an EPA ID Number for the disposal 
of hazardous wastes offsite 



3.0 Description of the Proposed Project / Proposed Action 
Bottle Rock Power Steam Project 

Draft EIR / EA 
September 16, 2010 

3.0 - 33 

Agency Permit Schedule 
Topical Area: Water Quality 
Regional Water Quality 
Control Board  

National Pollutant Discharge 
Elimination System (NPDES) 

Prior to ground disturbance that would affect 
more than 1 acre of land 

Storm Water Pollution Prevention 
Program 

Prior to ground disturbance that would affect 
more than 1 acre of land 

BLM Drilling Permit Prior to initiation of drilling 
Operations Plan Prior to initiation of any drilling operations 

or well pad construction 
Drilling Program Plan Prior to initiation of any drilling operations 

Sources: BRP and RMT Inc., September 30, 2009. 
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4.0 GEOTHERMAL RESOURCES 

The Geothermal Resources Element of the Lake County General Plan requires an assessment of a 
geothermal resource for proposed geothermal development projects. 1  Policy GR-3.1 states that “prior 
to approval of new power plants, documentation shall be provided demonstrating sufficient 
geothermal resources to support existing and proposed power generation.”  The proposed BRP Steam 
Project does not intend to build a new power plant; rather, the purpose of the project is to increase the 
amount of steam to the existing California Department of Water Resources (DWR) Bottle Rock Power 
Plant to achieve its permitted capacity.  Because of the potential environmental impacts associated 
with the proposed project as well as the past problems with obtaining sufficient steam at the power 
plant, an evaluation of the geothermal resource development potential is presented herein.  This 
chapter assesses the following three principal issues related to the proposed BRP Steam Project:  

• Steam Availability – the amount of steam that wells drilled in the project area are expected to 
produce and the estimated increase in electric power production;  

• Steam Quality – the potential for corrosive steam and non-condensable gases and their relation to 
operational, environmental, and safety issues; and  

• Induced Seismicity – the potential for seismicity induced by production and injection operations. 

This chapter is a summary of a technical report prepared by GeothermEx Inc., (referred to throughout 
this EIR/EA, which is available by request at the Lake County Community Development 
Department. 2  Adverse environmental impacts associated with steam quality are discussed in Section 
5.3 Air Quality and Climate Change.  Impacts associated with induced seismicity are discussed in 
Section 5.8 Geology, Soils, and Seismicity. 

4.1 STEAM AVAILABILITY 

Under contract to AECOM, GeothermEx evaluated geothermal resource data relevant to the BRP 
Steam Project.  Data for this evaluation came from two sources: 1) Bottle Rock Power (BRP), the 
project sponsor; and 2) the public domain, notably including the archives of the California Division of 
Oil, Gas and Geothermal Resources and the Lake County Air Quality Management District, and 
published maps, papers, and reports relevant to the project area and environs.   

The BRP Steam Project area includes the Francisco Lease, which has historically been used to supply 
the Bottle Rock Power Plant, and the adjacent BRP GeoResource Leasehold, which the project 
sponsor proposes to develop for additional steam to supply the power plant.  As shown in 
Exhibit 4.01, the project area is located in the northeastern part of the developed geothermal resource 
area at The Geysers.  The Geysers geothermal field is elongated in the northwest-southeast direction, 
and is bounded on the southwest side by the Big Sulfur Creek Fault.  In the region around the project 
area, the reservoir generally deepens toward the northeast, with the top of the steam reservoir found as 
deep as 7,000 feet below mean sea level (-7,000 feet msl) in the northeast part of the project area (see 
Exhibit 4.0-2). 
                                                      

1  Lake County General Plan, County of Lake, September 2008. 

2  Evaluation of the Geothermal Resource Steam Quality and Seismicity for the Bottle Rock Power Expansion Project at 
The Geysers Geothermal Field, California, GeothermEx Inc., March 2010.   



Source: GeothermEx, Inc., February 2010.
4.0-2

Exhibit 4.0-1
Location of Francisco and BRP GeoResource Leases



Source: GeothermEx, Inc., December 2009.
4.0-3

Exhibit 4.0-2
Area of Interest for the BRP Geothermal Resource Evaluation
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Development of The Geysers field started in the 1960s on a modest scale.  In the 1970s, the pace of 
development increased substantially in response to escalating energy prices.  By the early 1980s, the 
level of development caused the reservoir pressure within the field to decline rapidly.  Reduction of 
wellhead pressures (achieved by gradually opening the control valves of the production wells) and 
drilling of “make-up” wells minimized the impact of reservoir pressure decline until the late 1980s.  
By this time, well control valves were mostly “wide open,” and the incremental benefit of additional 
makeup wells had decreased to the point where drilling additional wells in many densely drilled areas 
of the field was uneconomical because of “interference” between closely spaced wells. 

From 1988 through the mid-1990s, steam production declined rapidly and several power plants 
(including Bottle Rock) were shut down.  In some cases, the wells in the steam fields that had supplied 
these plants were connected to other nearby plants that continued to operate.  In others, wells were 
plugged, or plugged and abandoned.  As pressures have declined, most of the remaining plants have 
been modified to operate at lower inlet pressures, as dictated by reservoir conditions.   

In the late 1980s and early 1990s, the geothermal industry realized that injection of additional water 
could help reduce the decline rates in The Geysers, and evaluations were made of the benefits of 
bringing in water from outside the field to help support the reservoir.  Between 1995 and 1998, large 
curtailments occurred in production at The Geysers because of the availability of cheap hydroelectric 
power.  During this period, the decline rates in steam pressure (and therefore, well productivity) 
decreased substantially in response to the lower withdrawal rates.  Starting in the late 1990s, the 
combination of lower overall production rates and injection of supplemental water from Lake County 
(beginning in 1997) and Santa Rosa (beginning in 2003) further reduced decline rates.  In areas 
receiving high levels of supplemental injection, decline rates have been reduced to as low as one 
percent; in a few locations, zero or negative decline rates have been observed.  Outside of these areas, 
a three to six percent decline is typically observed.  These data suggest that if the net withdrawal from 
the reservoir (i.e., production minus injection) is kept at moderate levels, the decline rate will continue 
to be manageable.  

HISTORICAL DEVELOPMENT OF THE FRANCISCO LEASE 

The Francisco Lease was originally developed for steam production during the 1980s, and supplied the 
55 MW DWR-owned Bottle Rock Power Plant from 1985 to 1990/1991.  The power plant was shut 
down in 1990 because of a decline in steam supply, which DWR was unwilling to invest in 
maintaining.  The 16 wells that were open at that time were plugged but not abandoned.   

The project was later acquired by US Renewables Group (USRG, of which BRP is an affiliate), which 
undertook a program of re-opening and rehabilitating the existing wells to make use of them for the 
present proposed project.  Consistent with field conditions, the Bottle Rock Power Plant (which 
contains a single 55 MW Fuji turbine generator) was rehabilitated and modified for lower-pressure 
operation in 2006.  In addition, several new wells were drilled within the lease.  In 2007, USRG was 
the winning bidder in a BLM auction for the mineral rights to the adjoining BRP GeoResource 
Leasehold (Exhibit 4.0-2), and the company made plans to develop additional steam supply for the 
Bottle Rock Power Plant in that area.  During the past year, the Bottle Rock Power Plant has been 
supplied by up to eight production wells and has generated at levels up to approximately 18 MW. 

The Francisco Lease is offset to the west and south by active production wells that supply Calpine’s 
Eagle Rock and Lake View Power Plants (Exhibit 4.0-2).  Historically productive wells have also 
been drilled southeast of the Francisco Lease in the Northeast Geysers Unit (NEGU) area, and several 
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unused wells in the High Valley area northwest of the BRP GeoResource Leasehold have shown 
productivity, based on drilling rig tests.  Included in Exhibit 4.0-2 are interpreted contours of the 
elevation of the top of the steam zone, which show the gradual deepening of the reservoir around the 
project area to the northeast.  The trend of these contour lines is consistent with the northwest-striking 
orientation of the rock units that host the geothermal reservoir (predominantly graywackes of the 
Mesozoic-age Franciscan complex).   

Not all wells at The Geysers are commercially productive, particularly those drilled around the 
margins of the known productive area.  For example, the High Valley State 39A-30 (drilled to 11,834 
feet) and Cobb Valley 1 (drilled to 9,620 feet), which both offset the BRP GeoResource Leasehold to 
the north (see Exhibit 4.0-2), were not commercial producers.  If initial drilling does not yield a 
commercially productive well, it is current practice within much of The Geysers field to re-drill a well 
once or twice in different directions from the original hole to achieve better results.  The High Valley 
State and Cobb Valley wells mentioned above (as well as some of the other exploratory wells drilled 
in the northern part of The Geysers) were not re-drilled; likely because they were relatively long step-
outs from areas of known production and yielded relatively low-production rates on initial testing.  A 
few of the wells drilled within the Francisco Lease did not yield commercial production, despite re-
drilling.   

FUTURE PRODUCTION FROM THE BRP GEORESOURCE LEASEHOLD 

Steam Production 

Because no wells have been drilled to date within the BRP GeoResource Leasehold, no direct 
evidence exists for predicting the performance of future wells to be drilled there.  However, wells exist 
in the vicinity that are sufficiently close and similar in depth to offer insight into the potential 
performance of new wells.  Well data were therefore analyzed within a northwest-trending, rectangular 
“area of interest” (shown by the green rectangle in Exhibit 4.0-2).   

To estimate the potential performance of future wells drilled in the BRP Steam Project area, the long-
term production performance of wells in this rectangular “area of interest” were examined.  No wells 
have been drilled to the east of the project area, and the few wells drilled to the north were never put 
into production.  However, a number of wells exist to the southwest and southeast for which 
production data are available, and some test data are available from the wells to the north and 
northwest. 

Because of the unequal distribution of long-term production wells and the availability of production 
data, the production data for the wells in the vicinity of the project area were assessed in two ways:  

• In areas where long-term production data are available (i.e., in wells to the south and west), 
production records were plotted versus time and evaluated; and 

• In areas where long term production data are not available (i.e., in wells to the north and 
northwest), initial production test data were plotted versus time together with long-term 
production data for the nearest production wells, to help infer the potential performance of these 
briefly tested wells. 

These two data sets were evaluated together to get the clearest picture possible of potential production 
for wells to be drilled in the BRP Steam Project area. 
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In the vicinity of the project area, nearly all of the wells have similar depths to those drilled on the 
Francisco Lease (and those proposed to be drilled in the BRP GeoResource Leasehold), whereas those 
further to the south are often considerably shallower.  The data indicate an overall decline in well 
productivity since the late 1970s and early 1980s.  The rate of decline also has slowed and steadied 
over that time, which is consistent with both the “harmonic” decline typically observed at The Geysers 
(in which the decline rate itself declines with time) and the resource management practices of the field 
operators, including augmented injection.   

Production rates from wells in this area currently range from ten thousand to 50 thousand pounds per 
hour (or “KPH”), although one well has been producing at markedly higher rates (approximately 77 
KPH).  However, this well, which began producing in 2001, has a steeper decline curve than the rest 
of the wells that were active during recent years, implying that it has not yet reached its long-term 
production rate.  This decline could continue until this well’s productivity falls into the same range as 
the rest of the neighboring wells, or it could stabilize at a higher level and then follow the overall field 
decline trend.  The high production well is relatively far away from the other producers in the area, in 
a location that may have been less affected by pressure decline than other, more central wells. 

Although they never produced long term, four wells are located to the north of the BRP Steam Project 
area for which initial production test data are available.  Wells in this area have initially high 
production (either during testing or the first few months of routine production), and an initially high 
rate of decline.  Production rates stabilize at a substantially lower level after a few months.  From this 
stabilized rate, production levels continue to decline but at a much lower rate than before, which tends 
toward the value of the overall field decline rate.   

In the wells within the area of interest, stabilized production rates are typically some 30 KPH lower 
than the initial production rates, although differences between the initial production test rates and the 
stabilized production rates range from as low as 10 KPH up to 70 KPH.  The initial production test 
rates for the non-produced wells plot toward the low end of the range of the initial production test rates 
for the long-term production wells.  Considering the position of the BRP GeoResource Leasehold 
relative to these non-produced wells and long-term producers to the south and southwest, wells drilled 
in the BRP GeoResource Leasehold are likely to produce at stabilized, long-term flow rates ranging 
from 10 to 50 KPH.  It is possible that production rates of as much as 75 KPH could be achieved if 
new wells tap a relatively undisturbed area of the field, or if wells are drilled far enough apart that they 
do not experience interference.   

This predicted range is consistent with the performance of the BRP wells in the Francisco Lease, 
which are producing at rates of 20 to 45 KPH.  The long-term productivity of wells at The Geysers 
depends on well spacing.  If too many wells are drilled within a given area, interference effects can 
lower the output of individual wells.  This is one reason why BRP initially considered three pads on 
the BRP GeoResource Leasehold, although the current proposal is for two (i.e., the East Pad and West 
Pad).  From a resource management perspective, it would be important to have two pads from which 
to drill, to minimize the overall interference between wells.  From an operational and timeline 
perspective, two pads would enable the steam supply to be developed faster and more efficiently, with 
drilling potentially occurring simultaneously on both pads. 

BRP seeks permission to drill as many as 11 production wells from each of the two pads.  However, 
operating all 11 wells on a given pad is likely to result in an unacceptable level of interference 
between the wells.  BRP recognizes this and only expects to operate up to six or seven wells at a time 
on each pad.  This approach could yield a substantial amount of new steam for the Bottle Rock Power 
Plant.  BRP has sized the pads to accommodate 11 wells per pad for two reasons: 1) to leave room for 
additional replacement wells that may be needed if existing wells need to be shut in or abandoned, and 



4.0 Geothermal Resources 
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

4.0 - 7 

2) to enable the possibility of having two drilling rigs on the pad initially.  The latter was proposed by 
BRP to accelerate the pace of developing the steam supply, particularly on the East Pad (which would 
be the first to be constructed).   

The new pads would have enough space to set up two drilling rigs simultaneously on a given pad for 
the first two wells, and possibly for the first four wells, depending on how the rigs were set up.  This 
could be accomplished by setting up the rigs at the far ends of the pad, and using the intervening space 
(not already taken up by wellheads and pipelines) for the ancillary equipment associated with the two 
rigs.  Once the first two wells were drilled, BRP would need to determine if sufficient space remained 
to drill the next two wells simultaneously.  Operating two drilling rigs on a single pad is not a common 
practice at The Geysers or elsewhere. 3   

The project sponsor proposes only limited injection of cooling water into the reservoir, on both the 
Francisco Lease and the BRP GeoResource Leasehold.  The fluid currently injected (and that proposed 
to be injected in the future) is comprised of the condensate that is left over after cooling tower 
evaporation (typically about 30 percent of the mass of steam produced).  No supplemental injection is 
planned for either lease area.  Because The Geysers is an under-pressured steam reservoir, typically no 
physical difficulty is associated with being able to inject relatively large quantities of water.  Induced 
seismicity associated with injection and production activities is addressed in Section 5.8 Geology and 
Soils. 

Power Generation 

Although the Bottle Rock Power Plant is permitted for and capable of producing up to 55 MW, it 
currently generates about 18.5 MW.  Turbine efficiency curves for the plant show that at this output 
level, the plant consumes approximately 21 KPH of steam per gross MW produced.  As the output of 
the plant increases (because of additional steam supply) and approaches its maximum design 
production, the turbine efficiency would increase and the steam rate required to produce each MW of 
energy would decrease.  If the designed output of 55 MW is achieved, the turbine efficiency curves 
show that that only about 14 KPH of steam would be consumed per MW produced.  If the plant is to 
operate at its full capacity of 55 MW, it would require a total of 770 KPH of steam, supplied from the 
Francisco Lease and the BRP GeoResource Leasehold combined.   

As discussed above, it is reasonable to assume that the proposed new wells would be likely to produce 
at stabilized, long-term rates ranging from 10 to 50 KPH per well, and possibly up to 75 KPH per well, 
if the wells are spaced far apart to minimize interference.  Achieving 75 KPH of steam per well would 
likely require a density of no more than one or two wells per pad.  This scenario is inconsistent with 
BRP’s proposed development plans, which indicate that as many as seven wells may be operating at 
any given time on each of the two proposed pads on the BRP GeoResource Leasehold.   

Exhibit 4.0-3 presents the estimates of power generation that may be achieved at the existing Bottle 
Rock Power Plant from 14 wells drilled on the BRP GeoResource Leasehold for a range of per-well 
productivity estimates.  These estimates take into account the turbine efficiency and the existing 
production being supplied to the Bottle Rock Power Plant by the wells on the Francisco Lease.  If all 
14 initial wells to be drilled in the BRP GeoResource Leasehold produce at the lower end of the 
predicted range (i.e., 10 KPH), about six to seven MW of additional generation would be realized 
initially.  If all 14 wells produce at the higher end of the predicted range (i.e., 50 KPH), an additional 

                                                      

3  Environmental impacts associated with operating two rigs simultaneously on one pad are predominately addressed in 
Sections 5.2 Traffic and Circulation, 5.3 Air Quality and Climate Change, and 5.4 Noise. 
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50 MW would be generated initially.  The intermediate case suggests that an additional 24 MW would 
be generated initially.  These values can reasonably be expected to represent the range of generation 
that could be initially achieved from drilling 14 wells within the BRP GeoResource Leasehold.  These 
steam production and power generation levels could be reduced by interference between the wells, and 
would decline over time, probably at an initial annual harmonic decline rate of approximately six 
percent because no supplemental injection is planned for either the Francisco Lease or the BRP 
GeoResource Leasehold. 

Exhibit 4.0-3  
Estimated Initial Power Production from 14 New Production Wells in the BRP Geo 
Resource Leasehold 

Well Productivity 
Range 

Per-Well Steam 
Production Rate  

(KPH) 

Average Steam 
Consumption Rate 

(KPH/MW)a 

Estimated Additional 
Generation from  

New Wells  
(MW) 

Low  10 21 6-7 
Medium 30 17.5 24 
High 50 14 50 

a Accounts for production from existing well on Francisco Lease. 

Source: GeothermEx Inc., 2010. 

4.2 STEAM QUALITY 

CORROSIVE STEAM 

Overview 

Corrosive steam is an issue at several geothermal fields worldwide.  Corrosion accelerated by 
hydrogen chloride (HCl) in steam has occurred at Onikobe, Japan; Krafla, Iceland; Larderello, Italy; 
The Geysers, USA; and Tatun, Taiwan.  At Tatun, widespread excessive corrosion occurred (also 
caused by corrosive reservoir liquid) that resulted in the abandonment of the field.  At the other fields, 
including The Geysers, corrosive steam has occurred only locally, where it has been successfully 
mitigated to allow production.  Corrosive steam in controlled wells is primarily an operational 
equipment problem rather than an environmental hazard.  At Onikobe, some wells had to be replaced 
by others located in less corrosive areas.   

Some scientific uncertainty exists regarding the reservoir mechanism(s) that produce HCl-bearing 
(acid-chloride) steam.  One line of thought is that HCl in steam is created when extremely hot and 
superheated steam reacts with dry sodium chloride (NaCl) crystals in reservoir rocks.  Superheated 
steam is steam heated to a temperature higher than the boiling point corresponding to its pressure.  It 
cannot exist in contact with water, nor contain water.  Another line of thought is that HCl volatilizes 
into steam when boiling of an extremely hot, acidic, chloride-bearing liquid occurs at depth. 

Regardless of the source mechanism, HCl in vapor is not strongly reactive in the absence of liquid 
water; that is, the HCl-bearing steam itself is not corrosive as long as no liquid is present.  As soon as 
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any condensation and formation of liquid occurs however, even in a layer that is microscopically thin, 
the HCl in the steam dissolves in the water, disassociates into hydrogen and chloride ions (H+ and Cl-
), and lowers the pH drastically, becoming extremely corrosive.  This can occur anywhere in the 
system, including in wellbores and pipelines where sufficient heat loss occurs to cause condensation.  
Areas of condensation can occur downhole, if HCl-bearing steam is only modestly superheated and 
the outside of the casing is cooled by groundwater.  At the surface, areas of condensation typically 
occur around valves, sample ports, pipe supports, and other areas where the steam flow is disrupted or 
relatively cool spots exist in the line.  This causes the resulting corrosion to be localized to specific 
areas, where the potential for equipment failure is highest. 

Acid-chloride steam occurs locally in The Geysers geothermal area, particularly in association with 
relatively deep wells in the northern part of the field and along the margins of the central part.  Wells 
in the south (whether superheated or not) are generally shallower and not affected.  Steam from the 
Northwest Geysers and parts of the Central Geysers is often high in HCl, with Cl values (in bulk steam 
condensate) that can reach nearly 100 parts per million. 4 5  Chloride concentrations above 20 parts per 
million in bulk steam condensate are generally considered to be a flag for possible corrosion, although 
even at concentrations up to about 100 parts per million, the condensate is only slightly corrosive at 
most.  The thin liquid films that are extremely corrosive typically have Cl concentrations that are 
many orders of magnitude higher. 

The Geysers acid-chloride steam has caused considerable corrosion-related problems in certain wells 
and surface facilities, and the operating companies have created mitigation systems to raise the pH of 
the condensing steam in the wellbore and/or at the wellhead by injecting an aerosol of sodium 
hydroxide (NaOH, also referred to as caustic soda). 6 7  Although some discussion occurs in the 
literature as to whether the corrosion is caused by HCl (hydrogen chloride) or by NH4Cl (ammonium 
chloride), the corrosion mechanism is not terribly relevant from the point of view of mitigation: NaOH 
works in either case.  The amount of NaOH aerosol that is injected has to be sufficient to create a 
small amount of neutralized, NaCl-bearing liquid that can be mechanically separated from the treated 
steam flow.  The specifics of mitigation in the project area are discussed next. 

Corrosive Steam in the Project Area 

GeothermEx compiled the steam chemistry data provided by BRP for its wells and publicly available 
data for wells in the vicinity of the project area.  Exhibit 4.0-4 presents data related to corrosive 
steam.  Data were sought primarily for the area of interest (the green rectangle shown on the figures 
included in this section).  Some data from outside the green rectangle were included, as it was 
publically available and considered to be near enough to be relevant. 

                                                      

4  The Correlation of Noncondensible Gas and Chloride in Steam at The Geysers, Geothermal Resources Council 
Transactions, v. 13, p. 455-460, J.R. Haizlip and A.H. Truesdell, 1989. 

5  The Northwest Geysers High-Temperature Reservoir: Evidence for Active Magmatic Degassing and Implications for the 
Origin of the Geysers Geothermal Field, Geothermics, v. 25, p. 365-387. B.M. Kennedy and A.H. Truesdell, 1996.  

6  Description of an Operational De-Superheating and Chloride Scrub System, Geothermal Resources Council 
Transactions, v.13, p. 303-305, D. Bell, 1989. 

7  Origin and Transport of Chloride in Superheated Geothermal Steam, Geothermics, v. 18, p. 295-304. A.H. Truesdell, 
J.R. Haizlip, H. Armannsson, and F. D’Amore, 1989. 



4.0 Geothermal Resources 
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

4.0 - 10 

Although the three principal factors that control the presence of corrosive steam at The Geysers are 
believed to be the pH, temperature, and chloride concentration of a deep source liquid, samples of this 
deep liquid have never been successfully obtained.  Therefore, the presence of corrosive steam is 
indicated only by a combination of chloride concentration in condensed steam, iron concentration in 
condensed steam (iron being a product of corrosion), and the presence of superheated steam.  Because 
almost every well in this region of The Geysers is superheated to one degree or another, chloride 
concentration should be the most influential diagnostic factor.  Although iron can be an indicator of 
corrosive steam, a direct correlation does not necessarily exist between iron and chloride (other 
possible sources of iron exist apart from corrosion of metal).  However, any well with anomalously 
high iron concentrations should be checked for corrosive steam. 

The highest Cl concentrations in the deeper parts of the reservoir occur near the southern boundary of 
the BRP Steam Project area.  Cl values as high as 86.9 milligrams per liter (mg/L, which is equivalent 
to parts per million) have been observed in the wells in this area, which is consistent with observations 
that the northern parts of The Geysers have chloride concentrations up to 100 parts per million. 8  
However, although the highest chloride concentrations are found in the deeper parts of the reservoir, 
not all the wells in the deeper parts of the reservoir show high chloride concentrations. 

Exhibit 4.0-4 shows anomalously high iron concentrations at L’Esperance 1 (323 mg/L), 
L’Esperance 2 (21 mg/L), and NE Geysers Unit 15 (56 mg/L).  However, the table also shows that 
later samples taken from the same wells (one to six years later) have a marked reduction in iron 
concentration, down to background levels.  Importantly, all of these initially high iron concentrations 
were sampled during initial production tests for the wells in question; iron levels decreased once they 
had been in production for a substantial period of time.  Whether this was caused by a natural decline 
(it is common for concentrations of many constituents of the steam to decline after the well has been in 
production for a year or more) or to the installation of corrosion mitigation systems is unknown, as the 
two L’Esperance wells also had high chloride plus high iron.  It is not known if corrosion mitigation 
was installed in these wells.  In addition, the two L’Esperance wells produced “pink steam” during 
drilling, which consisted principally of iron oxides, so the early elevated iron concentrations might 
simply represent residual iron oxides from the drilling process that had not yet been flushed out of the 
well bore.  Background information and potential impacts associated with “pink steam” are discussed 
in Section 5.3 Air Quality and Climate Change. 

BRP has a total of five wells on the Francisco Lease that have corrosion mitigation installed 
(Francisco 6-5, Francisco 7-5, Coleman 7-5, Coleman 6-5, and West Coleman 6-6).  However, the 
Coleman 7-5 corrosion mitigation system is shut off at the moment, as the well is shut in and not 
producing.  In addition, the Francisco 6-5 corrosion mitigation is shut off while BRP tests a new 
downhole mitigation system.  Although not all of the wells on the Francisco Lease produce corrosive 
steam, the available data suggest that the chances of encountering corrosive steam increase as wells 
are drilled into the deeper portions of the reservoir.  For the BRP GeoResource Leasehold, it is likely 
that some of the proposed wells would produce steam with Cl concentrations up to 100 parts per 
million, which would present the need for corrosion mitigation. 

                                                      

8  The Northwest Geysers High-Temperature Reservoir: Evidence for Active Magmatic Degassing and Implications for the 
Origin of the Geysers Geothermal Field, Geothermics, v. 25, p. 365-387. B.M. Kennedy, and A.H. Truesdell, 1996. 
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Exhibit 4.0-4 
Corrosive Steam Chemistry from Wells within and near the Project Area 

Well Name Date Temp  
(°F) pH in Field pH in  

Lab 
Cl  

(mg/L) 
Fe  

(mg/L) 
Binkley 1 25-Jul-80 2.80 0.40 
D.X. State 4596-87 18-Dec-86 348.00 6.00 1.00 0.04 
Francisco 1-5 07-Aug-76 7.40 0.57 
Francisco 1-5 22-Jan-80 6.60 0.10 0.10 
Francisco 1-5 22-Jan-80 6.60 0.10 0.10 
Francisco 1-5 07-Aug-76 6.10 7.40 0.57 
Francisco 7-5 31-May-08 326.00 5.80 86.90 0.68 
GD Horner State 6 28-Aug-87 338.00 6.20 1.00 0.10 
GD Horner State 6 04-Dec-91 366.00 5.00 1.00 
GD Horner state 7 26-Oct-87 350.00 5.90 1.00 0.30 
GD Horner State 7 04-Dec-91 344.00 5.20 1.00 0.10 
GD Horner State 8 25-Dec-87 351.00 5.90 0.30 
GD Horner State 8 04-Dec-91 352.00 5.20 1.00 0.11 
GD Horner State 9 11-May-86 4.90 4.80 1.30 
GD Horner State 9 26-Apr-90 350.00 6.00 1.00 0.70 
L'Esperance 1 14-Mar-84 365.00 44.00 323.00 
L'Esperance 1 12-Aug-85 365.00 0.60 
L'Esperance 2 07-Oct-85 365.00 30.00 21.00 
L'Esperance 2 12-Apr-91 6.30 5.50 0.30 
NE Geysers Unit 7A 20-Nov-89 349.00 5.80 1.00 1.80 
NE Geysers Unit 17 26-Apr-90 351.00 6.20 1.00 0.20 
NE Geysers Unit 15 11-Feb-86 278.00 5.40 1.10 56.00 
NE Geysers Unit 15 26-Apr-90 353.00 5.80 1.00 0.60 
NE Geysers Unit 7A 08-Feb-01 6.22 0.03 
Bottle Rock Main Steam 13-Feb-09 287.40 6.68 1.36 0.06 
Bottle Rock Main Steam 24-Apr-09 287.00 6.82 3.28 
Bottle Rock Main Steam 10-Sep-09 299.00 6.38 0.15 
Bottle Rock Main Steam 09-Oct-09 299.00 6.64 0.28 
Bottle Rock Main Steam 05-Dec-08 6.53 0.16 0.05 

L'Esperance Pipeline 12-Apr-91 6.10 5.60 0.20 

Source: Bottle Rock Power, 2010. 

Corrosion Mitigation 

As part of the process of re-certification of the Bottle Rock Power Plant, BRP made a complete 
pipeline survey to evaluate the condition of the existing pipeline.  As a result, sections of the pipeline 
were replaced as needed.  The wellheads of all wells on the Francisco Lease are surveyed 
ultrasonically one to two times per month to determine the thickness of the metal and to look for 
indications of corrosion thinning and/or pitting.  Suspicious pipeline sections, such as those that have 
leaks or recurring leaks, are surveyed periodically and proactive measures are taken if the pipeline 
sections are found to be compromised.  As a recent example, BRP recently replaced the entire pipeline 
from the Francisco Pad to the High Valley Road crossing. 
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Various methods of corrosion mitigation have been attempted by BRP since the plant and field were 
restarted in 2007.  In the steam field, a buffering solution and different filming amines at various feed 
rates were tested to determine if they were effective for corrosion mitigation.  These efforts proved 
unsuccessful and ultimately the industry-standard arrangement, using sodium hydroxide (NaOH), was 
installed at the wellheads. 

These corrosion mitigation systems are installed and continuously operated on BRP’s five high 
chloride wells.  BRP reports that the pH of the treated steam condensate is checked a minimum of two 
times per month, and adjustments of the chemical feed rate are made based on a specified pH.  The 
chemical component feed rates are calculated, but the pH of the condensate ultimately determines the 
chemical feed rate.  The mitigation systems are checked daily for proper operation, and the pumps are 
tested to ensure proper flow and feed rate. 

The pH mitigation for the corrosive wells currently is done at the wellhead.  BRP recently has 
implemented downhole mitigation in one of the corrosive wells (Francisco 6-5) to test its efficacy.  A 
PowerChem proprietary chemical was injected for the first phase of testing, which will last 
approximately 120 days.  If the downhole system performs adequately, it may be possible to remove 
the chloride salt by separation at the wellhead.  This would remove the need for additional surface 
treatment.  If successful, this application is planned to be implemented in all high-chloride wells; 
however, it is too early in the testing to definitively evaluate the effectiveness of this method of 
downhole corrosion mitigation.  It is not always necessary to implement downhole injection; wellhead 
injection may be sufficient if confidence exists that the conditions downhole are uniformly 
superheated and no condensate can form. 

With the current routine practice of wellhead mitigation, BRP reports that chlorides are effectively 
reduced by 99 percent before the steam reaches the main steam separator.  For turbine protection, BRP 
tries to keep the chloride levels at the plant below 100 parts per billion.  Analyses of the BRP main 
steam line (downstream of sodium hydroxide injection at the wellhead, but upstream of the main 
steam separator) show chloride concentrations between 160 and 3,280 parts per billion.  The main 
steam separator further reduces chlorides by using condensate scrub water; however, no analyses of 
the chloride levels at the turbine were provided.  Regardless, the chloride levels achieved in the main 
steam line are well below the levels associated with corrosion problems in steam gathering systems 
(greater than 20,000 parts per billion).  Therefore, assuming that the concentrations of HCl likely to be 
encountered in the BRP GeoResource Leasehold are similar to what has been encountered in the 
Francisco Lease, the mitigation methods currently used by BRP should be applicable and sufficient for 
managing any corrosive wells that may be drilled. 

Should the corrosion mitigation system fail for some reason, the worst-case scenario would be that 
HCl-rich fluids could corrode portions of the steam gathering system, forming holes and possibly 
resulting in an uncontrolled release of steam.  In this scenario, the wells would need to be shut in until 
the pipeline and corrosion mitigation systems were repaired. 

An uncontrolled release of steam would be substantial from an operations standpoint; however, the 
environmental impacts related to release of Cl into the atmosphere would be minor.  High Cl steam is 
only corrosive in the steam gathering system where thin films of condensed water absorb Cl from the 
steam disproportionately, concentrating it until the water becomes extremely corrosive.  In the event of 
an uncontrolled release, the steam would simply vent to the atmosphere and condense simultaneously.  
This would not result in a concentration of Cl that would lead to corrosion or in any substantial Cl-
related environmental impacts.  The non-condensable gases associated with such a steam release 
would be of more concern.  The effects of non-condensable gases being released in an uncontrolled 
steam release are detailed in Section 5.3 Air Quality and Climate Change. 
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4.3 INDUCED SEISMICITY 

Water injection into geothermal systems has become a common technique in reservoir operations to 
extend and sustain production of the geothermal resource.  Operators at The Geysers have been using 
rainwater, steam condensate, creek water, and treated wastewater to sustain production for many years.  
The increase in volume of injected water has resulted in an increase of recorded seismicity throughout 
the reservoir.  In addition to the earthquakes induced by reservoir operations, natural seismicity is 
observed, since The Geysers reservoir is reasonably close to the San Andreas Fault system, located 
approximately 60 kilometers to the west.  The regional stress state produces northwest-trending faults, 
which is the orientation of the San Andreas Fault system and many of the faults mapped within The 
Geysers geothermal field.  Distinguishing between naturally occurring seismicity and induced 
seismicity is problematic as little is known about the causality between steam production, water 
injection, and the physics of the induced earthquakes.  This causality has been evaluated using spatial 
and temporal correlation analyses between reservoir operations and recorded seismicity, with specific 
reference to the region within and around the proposed project area.  It is summarized below and 
detailed in Section 5.8 Geology, Soils, and Seismicity. 

Investigations of the seismicity rates throughout the seismic study area found that production activity 
is relatively uncorrelated to the seismicity, although injection in some wells is well correlated to 
seismicity and poorly correlated in others.  These findings indicate the presence of a heterogeneous 
reservoir.  The magnitudes of events observed in the seismic study area through 2009 ranged from 
zero to 4.4, with a far greater number of smaller events than larger events, which is a common 
phenomenon at The Geysers and elsewhere.  On the Francisco Lease, the recurrence rate for events 
with magnitudes up to 2.0 is about six events per month.  For magnitudes between 2.0 and 3.0, one 
event occurs about every seven months.  For magnitudes between 3.0 and 4.0, one event occurs every 
five years.  The magnitude 4.4 event mentioned above was the only event recorded on the Francisco 
Lease with a magnitude greater than 4.0.   

Direct conclusions about future seismicity associated with injection operations in the BRP 
GeoResource Leasehold are difficult to make because of reservoir heterogeneity.  However, if 
production and injection rates similar to those on the Francisco Lease occur in the BRP GeoResource 
Leasehold, and if the relationship between wellfield activities and seismicity are similar in both areas, 
then the development of the BRP GeoResource Leasehold could generate up to three events per month 
with magnitudes greater than 2.5.  In general, events with magnitudes between 2.0 and 3.0 would be 
felt up to distances of about 13 kilometers.  Additional information with respect to the existing 
conditions at the project site, explanation of seismic magnitudes, and potential impacts from the 
proposed project are discussed in Section 5.8 Geology, Soils, and Seismicity. 
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5.0 ENVIRONMENTAL SETTING, IMPACTS, 
 AND MITIGATION MEASURES 

This chapter contains an analysis of the environmental topics identified during the scoping process for 
the EIR/EA described in Chapter 1.0 Introduction.  Environmental topics addressed in this chapter 
include: 

5.1 Land Use, Population, and Housing 5.7 Hazards and Hazardous Materials 
5.2 Traffic and Circulation 5.8 Geology and Soils 
5.3 Air Quality and Climate Change  5.9 Public Services, Recreation, and Utilities 
5.4 Noise  5.10  Cultural Resources 
5.5 Biological Resources  5.11  Visual Resources 
5.6 Hydrology and Water Quality 5.12  Socioeconomics and Environmental Justice 

Sections 5.1 through 5.12 of this chapter describe existing environmental conditions as they relate to 
each specific topic, identify potential impacts from implementing the BRP Steam Project, and present 
mitigation measures required to reduce significant adverse impacts to a less-than-significant level.   

FORMAT OF TOPICAL ANALYSES 

Each of the topical impact assessments in this EIR/EA (Sections 5.1 through 5.12) contains three 
parts: Environmental Setting/Affected Environment, Significance Criteria, and Impacts/Environmental 
Consequences and Mitigation Measures.  These are described in further detail below. 

Environmental Setting / Affected Environment 

Existing conditions are described in the respective "setting" sections (for NEPA; Affected 
Environment).  Existing conditions are typically “the physical environmental conditions in the vicinity 
of the project, as they exist at the time the notice of preparation is published” (CEQA Guidelines 
Section 15125[a]).  These descriptions summarize information compiled during the study process to 
prepare the impact assessment, including physical conditions of the site as well as regulatory setting 
information (e.g., applicable laws, regulations and policies of agencies with jurisdiction over the 
project).  Background materials used in the EIR/EA are referenced in footnotes throughout the 
document 

Significance Criteria 

Standards used to evaluate the magnitude of impacts are listed in the "significance criteria" 
subsections for each topic analyzed.  Under CEQA, a significant effect is defined as a substantial or 
potentially substantial adverse change in the environment - namely, in any of the "physical conditions 
within the area affected by the project including land, air, water, minerals, flora, fauna, ambient noise, 
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and objects of historic or aesthetic significance".   A significance criterion, or threshold of 
significance, is defined by CEQA Guidelines 15064.7(a) as an identifiable quantitative, qualitative or 
performance standard for a particular environmental effect.  The State CEQA Guidelines direct that the 
significance of an impact be determined on the basis of scientific and factual data.   

While the CEQ Regulations for Implementing NEPA do not identify any specific criteria for 
evaluating impacts, NEPA regulations adopted by the federal lead agency and the BLM NEPA 
Handbook H-1790-1 (January 2008) were considered as the significance criteria were developed. 

The significance criteria were derived from the following main sources: the State CEQA Guidelines, 
the Lake County General Plan, and the professional standards and practices of the technical analysts 
who conducted the EIR / EA evaluations. 

Impacts / Environmental Consequences and Mitigation Measures 

This subsection identifies the level and type of impacts that are likely to result from implementation of 
the BRP Steam Project.   

All impacts are numbered consecutively by topic.  Based on the significance criteria, each impact is 
identified as being either a Significant Impact or a Less-than-Significant Impact.  Significant 
impacts are followed by feasible mitigation measures that are available to reduce the magnitude of 
impact.  No mitigation measures are required for less-than-significant impacts.  Mitigation measures 
also are numbered to correspond to the respective impacts. 

For each significant impact where a feasible mitigation is identified, a conclusion is provided as to 
whether the incorporation of the recommended mitigation measure would reduce the impact to a less-
than-significant level or whether it would be a Significant Unavoidable Impact.  A significant 
unavoidable impact is a significant impact which cannot feasibly be avoided with mitigation.  These 
include impacts which could be partly mitigated but could not be reduced to a less-than-significant 
level.   

For any significant unavoidable impact identified in the Final EIR / EA, the County of Lake would be 
required to adopt Findings and a Statement of Overriding Considerations explaining the reasons for 
approving the project (if approved) despite the impacts identified.  BLM, as the NEPA lead agency, 
would prepare an Environmental Impact Statement for the proposed project if the EIR/EA determines 
that it would significantly affect the quality of the human environment.  While significant unavoidable 
impacts have been identified for the proposed project under CEQA for adverse effects to sensitive 
plant species (see Section 5.6 Biological Resources) and for air quality (see Section 5.3 Air Quality 
and Climate Change) these impacts relate only to CEQA compliance: no federal thresholds exist for 
these effects.  
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5.1 LAND USE, POPULATION, AND HOUSING 

This section describes the existing on-site and adjacent land uses, population, and housing within the 
vicinity of the existing Bottle Rock Power Plant facilities.  This analysis discusses the impacts of the 
proposed BRP Steam Project associated with change in land uses, specifically whether implementing 
the project would conflict with any applicable land use plan or induce substantial population growth in 
the area, potentially resulting in adverse physical impacts on the environment.   

Land Use, Population, and Housing – Environmental Setting / Affected Environment 

LAND USE AND PLANNING 

Regional Land Use 

Lake County is located within California’s Pacific Coast Ranges, approximately 100 miles north of 
San Francisco and 50 miles east of the Pacific Ocean.  Lake County is a predominantly rural 
jurisdiction of 857,330 acres, with over 75 percent of its area devoted to open space and agricultural 
land uses and only 15 percent developed for residential, commercial, and industrial uses. 1  
Approximately 51 percent of the county is publicly owned, including 378,613 acres in the Mendocino 
National Forest.  Land use cover within the region is characterized by extensive vegetation, including 
a variety of brushlands, grasslands, marshlands, woodlands, and forests.  Urban and suburban 
developments are concentrated in the two incorporated cities of Lakeport and Clearlake and the 
approximately 20 unincorporated towns and hamlets throughout the county. 

Land Uses within the Project Site 

The project site (i.e., within the Francisco and BRP GeoResource Leaseholds) is located near Lake 
County’s boundary with Sonoma and Mendocino Counties and within the northwestern portion of The 
Geysers, one of the largest developed geothermal resource areas in the world.  With the exception of 
existing industrial uses (the geothermal facilities at the Bottle Rock Power Plant), two private 
residences occupied by Messrs. Jadicker and Fidge, and some private roads connecting the power 
plant to other private roads and Bottle Rock Road, the 819-acre project site consists of undeveloped 
open space (see Exhibit 3.0-3 for existing land uses by assessor parcel number and leasehold area).  In 
addition, High Valley Creek traverses the project site in a northerly direction before flowing into 
Kelsey Creek beyond the project site boundary. 

Surrounding Land Uses 

Most of the land surrounding the project site (i.e., outside of the Francisco and BRP GeoResource 
Leaseholds) is undeveloped, with the exception of the following land uses: 

• Residential.  Approximately 15 dwellings are situated along High Valley Road between the 
project site and Bottle Rock Road.  The nearest residence outside the project site is located 
approximately 1,000 feet from proposed development.   

                                                      

1  Lake County General Plan, County of Lake, 2008. 
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• Commercial and institutional.  The closest commercial uses (e.g., grocery store, gas station, and 
restaurant) are located in the unincorporated community of Cobb, approximately three miles east 
of the project site.  The closest educational facility is Intermountain High School, located one and 
a half miles to the northeast. Cobb Mountain Elementary is located approximately two miles 
southeast of the project site. 

• Recreational.  Nearby recreation facilities include the private Yogi Bear campground, Rob Roy 
and Adam Springs golf courses, and Boggs Mountain State Park; all located approximately two to 
three miles from the project site. 

• Industrial.  The project site includes the Bottle Rock Power Plant and geothermal steam field, 
comprised of the Francisco and BRP GeoResource Leaseholds.  Two other geothermal power 
plants, Calpine Eagle Rock 11 and Calpine Lakeview 17, are located south of the project site in 
Sonoma County. 

• Agricultural.  The Moore Family vineyard, the nearest agricultural development site, is 
approximately three miles north of the project site. 

REGIONAL PLANNING DESIGNATIONS 

The project site is located within the Cobb Mountain Planning Area (CMPA) of Lake County, as 
shown in Exhibit 5.1-1. 2  According to the Lake County General Plan, existing land uses in the 
CMPA are characterized as approximately 58 percent rural land, 25 percent resource conservation, 
eight percent agriculture, and nine percent residential and commercial.  According to the Lake County 
Zoning Ordinance, approximately 50 percent of the CMPA is designated Rural Land, and other 
significant use categories include Resource Conservation, Timber Preserve, and Open Space. 

Approximately 25 percent of the CMPA falls within the County’s Primary Geothermal Resource Area 
(PGRA).  The PGRA, shown in Exhibit 5.1-2, delineates the portion of The Geysers that lies within 
the CMPA where geothermal development is expected.  Within the PGRA, geothermal development 
has priority over other uses.   

Lake County Planning Designations at the Project Site 

The project site is located in the south-central portion of the CMPA and is a six and a half-mile drive 
northwest of Cobb via Bottle Rock and High Valley Roads.  The Lake County General Plan land use 
designation for the parcels containing the project site is Rural Lands (RL) (see Exhibit 5.1-3), and the 
zoning designations are Planned Development Residential-B-Frozen (PDR-BF) and Rural Lands (RL) 
(see Exhibit 5.1-4).  The parcels containing the project area consist of 819 acres (291 acres are zoned 
RL and 528 acres are zoned “PDR-BF”).  The proposed project includes a rezone request of 
approximately 115 acres from “PDR-BF” to “RL-BF”.  

                                                      

2  Cobb Mountain Area Plan, County of Lake, 1989. 



Source: Cobb Mountain Area Plan, County of Lake, 1989.
5.1-3

Exhibit 5.1-1
Cobb Mountain Planning Area of Lake County

Project Site



Exhibit 5.1-2
Primary Geothermal Resource Area within Lake County

5.1-4

Source: Lake County General Plan, 2008.
Not to Scale

Project Location



Exhibit 5.1-3
Lake County General Plan Land Use Designations

5.1-5

Source: Cobb Mountain Area Plan, County of Lake, 1989.



Exhibit 5.1-4
Lake County Zoning Designations

5.1-6

Source: Cobb Mountain Area Plan, County of Lake, 1989.
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In addition to these designations, the project is located within the Primary Geothermal Resource Area 
as identified by the Lake County General Plan and Cobb Mountain Area Plan (CMAP).  The “B-
Frozen” (BF) combining district prevents subdividing of the property into smaller parcels.  A 
“Waterway” (WW) combining district that protects surface waters and riparian corridors, in this case 
High Valley Creek, is also included on the detailed zoning designations map of the area (see Exhibit 
5.1-5).  

Lake County Planning Designations for Adjacent Lands 

Most of the lands in the areas surrounding the project site have a Lake County General Plan land use 
designation of RL.  Additionally, the project site is bordered by areas with Resource Conservation 
(RC) and Rural Residential (RR) land use designations (see Exhibits 5.1-3 and 5.1-4).  Zoning of 
parcels abutting the project site is entirely RL-BF or RL-BF-WW, except for three Open Space (O) 
parcels on federal lands, and one PDR-BF parcel and one PDR-BF-WW parcel that make up part of 
the Binkley Family Trust (see Exhibit 5.1-5). 

POPULATION, HOUSING, AND EMPLOYMENT 

Population 

In 2008, the U.S. Census Bureau estimated Lake County’s population to be 64,866 persons, which 
represents an 11.2 percent increase from the 2000 population.  The county grew faster than the 
statewide rate of 8.5 percent for the same time period; this is partially attributed to its relatively 
affordable housing prices and attractiveness for retirees.  Persons 65 years or older represented 
16.2 percent of the county population versus 11.2 percent statewide. 3 

The 2009 Census Bureau population estimate for the Cobb Mountain Planning Area was 
3,982 persons, approximately 500 more persons than the 2000 population, representing a 14 percent 
increase.  Most of this increase was a result of infill development within existing subdivisions in Cobb.  
The Lake County General Plan does not contain growth projections for the Cobb planning area.  
However, through the year 2030, the Lake County General Plan assumes a 0.75 percent annual growth 
rate in rural areas such as Cobb. 

                                                      

3  Quick Facts tables, Lake County California Population & Housing, U.S. Census Bureau, November 2009. 



Exhibit 5.1-5
Detailed Lake County Zoning Designations
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Source: Cobb Mountain Area Plan, County of Lake, 1989.
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Housing 

In 2008, the Census Bureau estimated that 35,243 dwelling units existed in Lake County, and 
approximately 95 percent of those dwellings were detached, single-family structures.  Owner 
occupancy was estimated at 70.6 percent, above the statewide rate of 56.9 percent, reflecting the 
county’s rural character where home ownership is traditionally more prevalent.  In addition to 
permanent housing, the county had approximately 100 lodging and recreation vehicle establishments 
to accommodate temporary housing needs and tourism. 4 

The 2009 Census Bureau estimated the 2,335 housing units existed within the CMPA.  Of these 
housing units, approximately 63 percent were occupied and 37 percent were vacant, consistent with 
the relatively large number of vacation homes in the area. 

Employment 

Based on job data from the California Employment Development Department, Lake County had 
14,890 jobs in 2006.  That number has since been reduced by the ongoing economic recession, but the 
share of jobs by employment sectors remains relatively unchanged.  The largest employment sector is 
government, with approximately 30 percent of jobs, followed by trade/transportation/utilities at 
19 percent (much of it in geothermal power generation related to The Geysers), and education/health 
at 14.5 percent.  Natural resources, mining, and construction accounted for six percent of total 
employment. 5 

Currently, the CMPA has an estimated 84 businesses with 724 jobs.  The area’s employment is 
dominated by the utilities sector, which accounts for nearly 63 percent of the jobs and is consistent 
with the presence of the geothermal industry related to The Geysers.  Other employment in the county 
is spread across the agriculture, mining, construction, real estate, retail trades, services, and 
government sectors.   

                                                      

4  Lake County Visitors Guide, County of Lake, 2009. 

5  Lake County Labor Market Information Report, California Employment Development Department, 2007. 
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Land Use, Population, and Housing – Regulatory Framework  

FEDERAL AND STATE 

There are no federal or State land use, population, and housing regulations that are directly applicable 
to the proposed project. 

COUNTY / LOCAL REGULATIONS 

Lake County General Plan 

The Lake County General Plan contains goals, objectives, policies, and maps that provide guidance 
for future development in the county.  Exhibit 5.1-6 presents the Lake County General Plan land use 
policies that are applicable to the proposed project. 

Lake County Zoning Ordinance 

The Lake County Zoning Ordinance includes zoning designations that implement General Plan land 
use designations at the parcel level as well as development standards to achieve general plan 
objectives and policies.  Exhibit 5.1-7 presents the zoning regulations that are applicable to the 
proposed project.  These include development and performance standards for the “RL” zoning district 
and “WW” combining district procedures for issuing major use and zoning clearance permits (the 
latter would be required when the project sponsor applies for county grading and building permits). 

Cobb Mountain Area Plan 

The CMAP is one of ten area plans in the county that provide additional guidance for future 
development beyond that provided in the General Plan.  The CMAP contains resource inventories, 
issues of concern, and policy analyses that are intended to form the basis for General Plan land use and 
zoning designations.  Exhibit 5.1-8 lists the CMAP policies that are applicable to the project.   

Big Valley Groundwater Management Plan 6 

The Big Valley Groundwater Basin is a major resource for the county’s agricultural sector and is 
subject to a Groundwater Management Plan administered by the Big Valley Groundwater 
Management Zone Commission.  The project is located in the Kelsey Creek sub-watershed of the Big 
Valley Basin. 

Exhibit 5.1-9 presents the provisions of the Groundwater Management Plan that are applicable to the 
project.  These provisions acknowledge the potential connection between geothermal development and 
groundwater quality and quantity as well as the intention of the Big Valley Groundwater Management 
Zone Commission to evaluate and comment on projects that may affect groundwater. 

 
                                                      

6  Big Valley Groundwater Management Plan, Lake County Water Resources Division, 1999. 
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Exhibit 5.1-6 
Applicability and Consistency with Lake County General Plan Policies 

General Plan Policies Applicability to Project Project Consistency? 

3.8 Industrial Development 
Policy LU-5.4 Compatibility with Surrounding Land Use 
The County shall ensure that appropriate industrial/heavy commercial 
sites will not result in significant harmful impacts to adjacent land uses. In 
addition, sites should be designed to prevent the intrusion of incompatible 
uses into industrial areas.  Infilling of existing industrial areas is highly 
desirable where feasible. 

The project is located within the 
Primary Geothermal Area and 
represents an incremental expansion of 
geothermal/industrial land use in the 
vicinity of residences; significant 
impacts to residences must be 
mitigated.   

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures. 

Policy LU-5.5 Access 
The County shall locate industrial development where there is access from 
collector or arterial roads, and where industrial/heavy commercial traffic 
is not routed through residential or other areas with uses not compatible 
with such traffic. 

The use of High Valley Road for 
construction and operations traffic 
must be mitigated in residential areas.  
The project proposes to expand an 
existing geothermal operation already 
served by High Valley Road.   

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures. 

3.9 Economic Development 
Policy LU-6.1 Diverse Economic Base 
The County shall actively promote the development of a diversified 
economic base by continuing to promote agriculture, recreation services, 
and commerce, and by expanding its efforts to encourage industrial and 
non-industrial corporate development, and the development of geothermal 
resources. 

The project is an incremental 
expansion of existing geothermal 
operations that contribute to the local 
economic base.  Although the power 
plant already exists, the addition of 
two new well pads and increased 
steam would create additional 
permanent jobs. 
 
 
 

Project would be consistent 
with this policy. 
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General Plan Policies Applicability to Project Project Consistency? 

6.1 Roads and Highways 
Policy T-1.1 Provisions of Adequate Road Network 
The County shall establish a road network to accommodate projected 
growth in traffic volume resulting from residential development, 
commercial and tourism expansion, and geothermal activity and other 
industrial development. 

Bottle Rock Road has capacity and 
history of carrying geothermal traffic. 

Project would be consistent 
with this policy. 

Policy T-1.5 Roadways in Residential Areas 
The following standards should be applied to the development of roads 
within residential areas: 
Avoid locating facilities providing through-traffic access in residential 
areas. 

The use of High Valley Road for 
construction and operations traffic 
must be mitigated in residential areas. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures. 

7.1 General 
Policy HS-1.1 Development Constraints 
The County shall permit development only in areas where the potential 
danger to the health and safety of people can be mitigated to an acceptable 
level. 

Project is proximate to residences.  
Any significant impacts to the health 
and safety of nearby residents must be 
mitigated. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   

Policy H-2.1 Hillside Development 
Areas in excess of 30 percent slope or in mapped naturally occurring 
asbestos areas may require submittal of engineered plans for all 
construction and grading, at the discretion of the Community 
Development Department. These plans shall address roads, utility 
corridors, and similar off-site improvements as well as erosion and dust 
control. Development in other areas possessing potential landslide risk, 
regardless of slope, shall require engineered plans and/or geotechnical 
study prior to discretionary approval or approval of grading or building 
permits. 

The project's design and construction 
would be subject to County permit 
standards and conditions for hillside 
development. All grading, stormwater, 
and erosion control plans would be 
designed by a California-licensed civil 
engineer. 

Project would be consistent 
with this policy. 

Policy HS-2.2 Development Near Fault Zones 
The siting of residential, commercial, recreational, or industrial structures 
on or adjacent to known active or potentially active fault zones should be 
avoided. 

Geothermal facilities are necessarily 
sited near fault zones in The Geysers 
as a function of resource access. No 
new significant buildings are 
proposed. 

Project would be consistent 
with this policy. 



5.1 Land Use, Population, and Housing 
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

5.1 - 13 

General Plan Policies Applicability to Project Project Consistency? 

Policy HS-2.6 Development Criteria 
The County should consider geologic and seismic criteria in its permitting 
authority, and in determination of land use policies and development 
decisions, particularly in identified study areas. 

The project EIR/EA includes analysis 
of geologic and seismic data for use in 
developing mitigation measures and 
permit conditions. 

Project would be consistent 
with this policy. 

7.3 Air Quality 
Policy HS-3.2 Best Available Air Pollution Control Technologies 
The County shall require the use of the best available air pollution control 
technologies to maintain healthful air quality and high visibility standards, 
along with continuing compliance with State and Federal Ambient Air 
Quality Standards. 

The project's design, construction, and 
operation would be subject to County 
permit standards and conditions for 
BACT. 

Project would be consistent 
with this policy. 

Policy HS-3.7 Development Requirements 
The County shall require developments to be located, designed, and 
constructed in a manner that would minimize the production of air 
pollutants. 

The project's design and construction 
would be subject to County permit 
standards and conditions for air 
pollutant reduction. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   

Policy HS-3.8 County Review of Development Proposals 
The County shall require consideration of alternatives or amendments that 
reduce emissions of air pollutants when reviewing project applications. 

The project's design and construction 
would be subject to County permit 
standards and conditions for air 
pollutant reduction.  This document 
evaluates alternatives to the proposed 
project.  

Project would be consistent 
with this policy. 

Policy HS-3.9 Air Quality Analysis 
The County may require an analysis of potential air quality impacts 
associated with significant new developments through the environmental 
review process, and identification of appropriate mitigation measures 
prior to approval of any major development project. 

The project EIR/EA includes analysis 
of air quality data for use in 
developing mitigation measures and 
permit conditions. 

Project would be consistent 
with this policy. 

Policy HS-3.10 Dust Suppression During Construction 
The County shall require dust suppression measures for grading activities, 
and asbestos dust hazard mitigation plans for projects located in Naturally 
Occurring Asbestos Areas. 

The project's construction would be 
subject to County permit standards and 
conditions for dust suppression and 
asbestos hazard mitigation. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   
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General Plan Policies Applicability to Project Project Consistency? 

Policy HS-3.11 Asbestos Inspection During Construction 
The County shall require that all projects requiring a grading permit or a 
building permit that would result in earth disturbance, in areas likely to 
contain naturally occurring asbestos, utilize approved asbestos dust 
mitigation measures as required by the LCAQMD, CARB and the Lake 
County Community Development Department. 

The project's construction would be 
subject to County permit standards and 
conditions for dust suppression and 
asbestos hazard mitigation. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   

7.5 Hazardous Materials 
Policy HS-5.6 Contamination Prevention 
The County shall review new development proposals to ensure that soils, 
surface water and groundwater are protected from contamination. 

The project EIR/EA includes analysis 
of soil, surface water, and groundwater 
data for use in developing mitigation 
measures and permit conditions to 
prevent contamination. 

Project would be consistent 
with this policy. 

8.1 Noise 
Policy N-1.1 Noise Compatibility Guidelines 
The County shall consider the compatibility of proposed land uses, 
utilizing the standards in Table 8-1, with the noise environment when 
preparing or revising community area plans and when reviewing 
development proposals. Where proposed land uses are likely to produce 
noise levels exceeding the “normally acceptable” criteria (e.g. 
“conditionally acceptable”, “normally unacceptable”), the County shall 
require an acoustical analysis prior to development approval to ensure 
noise mitigation measures are included. Land uses should be prohibited 
from locating in areas with a noise environment within the “unacceptable” 
range. 

The project's design, construction, and 
operations would be subject to County 
permit standards and conditions to 
insure noise compatibility. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   



5.1 Land Use, Population, and Housing 
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

5.1 - 15 

General Plan Policies Applicability to Project Project Consistency? 

Policy N-1.2 Sensitive Receptors 
The County shall prohibit the development of new commercial, industrial, 
or other noise generating land uses adjacent to existing residential uses, 
and other sensitive noise receptors such as schools, health care facilities, 
and libraries if CNEL is expected to exceed 55 dBA during daytime (7Am 
to 10PM) or 45 dBA during nighttime (10PM to 7AM), measured at the 
property line of the noise sensitive land use, unless effective mitigation 
measures are incorporated into the project design. 

Any project-related, significant noise 
impacts to nearby residences would be 
mitigated. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   

Policy N-1.7 Noise Controls During Construction 
The County shall require contractors to implement noise-reducing 
mitigation measures during construction when residential uses or other 
sensitive receptors are located within 500 feet. 

Any project-related, significant 
construction noise impacts to nearby 
residences would be mitigated. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   

9.1 Biological Resources 
Policy OSC-1.1 Protection of Rare and Endangered Species 
The County should ensure the protection of environmentally sensitive 
wildlife and plant life, including those species designated as rare, 
threatened, and/or endangered by State and/or Federal government. 

Any project-related, significant 
impacts to designated wildlife and 
plant life would be mitigated.  Note: 
The proposed project is unable to 
mitigate impacts to serpentinite plants 
to a less-than-significant level. 

Project would be inconsistent 
with this policy, even with 
incorporation of recommended 
mitigation measures.   

Policy OSC-1.4 Protect Riparian Corridors 
The County shall require that buildings and other forms of development 
be set back from riparian corridors to avoid damage to habitat. 

Any project-related, significant 
impacts to the riparian corridors of 
High Valley Creek and its tributaries 
would be mitigated. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   

Policy OSC-1.15 Protect Natural Resources 
The County shall strive to protect natural resource areas, fish and wildlife 
habitat areas, scenic areas, open space areas, and parks from 
encroachment or destruction by incompatible development and invasive 
species. 
 
 

Any project-related, significant 
impacts to designated natural 
resources would be mitigated. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   
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General Plan Policies Applicability to Project Project Consistency? 

9.2 Scenic Resources 
Policy OSC-2.13 Control of Light and Glare 
The County shall require that all outdoor light fixtures including street 
lighting, externally illuminated signs, advertising displays, and billboards 
use low-energy, shielded light fixtures which direct light downward (i.e., 
lighting shall not emit higher than a horizontal level). Where public safety 
would not be compromised, the County shall encourage the use of low 
energy lighting for all outdoor light fixtures. 

The project's design and operations 
would be subject to County permit 
standards and conditions to control 
light and glare. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   

9.8 Cultural Resources 
Policy OSC-8.1 Evaluation of Cultural and Archaeological Resources 
The County should participate in and support efforts to identify its 
significant cultural and archaeological resources using appropriate State 
and Federal standards. 

The project EIR/EA includes analysis 
of cultural and archaeological data for 
use in developing mitigation measures 
and permit conditions to protect such 
resources. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   

Policy OSC-8.13 Discovery of Archaeological/Paleontological Resources
In the event that archaeological/paleontological resources are discovered 
during ground disturbing activities, the County shall require that grading 
and construction work within 100 feet of the find shall be suspended until 
the significance of the features can be determined by a qualified 
professional archaeologist/paleontologist as appropriate. The County will 
require that a qualified professional archaeologist/paleontologist make 
recommendations for measures necessary to protect the find; or to 
undertake data recovery, excavation, analysis, and curation of 
archaeological/paleontological materials as appropriate. 

The project's construction would be 
subject to County permit standards and 
conditions applicable to the discovery 
of designated resources. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   

10.1 Research and Development 
Policy GR-1.6 Data Collection and Monitoring 
The County shall establish and maintain a geothermal database which will 
include information submitted for project applications, economic 
information (employment, production, etc.), monitoring results, and other 
appropriate information. 

Unknown status of County database 
management. General Plan 
Implementation Measure 2.0 targets 
2012 as deadline for completion of 
database. 

Project would be consistent 
with this policy with 
incorporation of recommended 
enhancement measures.   
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General Plan Policies Applicability to Project Project Consistency? 

10.2 Environmental Protection 
Policy GR-2.1 Avoid Siting Near Sensitive Receptors 
The County should avoid approving new geothermal operations near 
residences, commercial resorts, or other sensitive receptors where it can 
be reasonably expected to adversely affect their quality of life. 

The project would be an expansion of 
an existing operation that already 
contains a power plant, two well pads, 
and an equipment yard.  Any 
significant noise or other impacts that 
would adversely affect the quality of 
life of nearby residents would be 
mitigated.  

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   

Policy GR-2.2 Development Near Geothermal Resource Areas 
Developments proposed for residential, commercial resort or other 
sensitive receptors shall be discouraged in the primary geothermal 
resource areas where there is reasonable likelihood of geothermal 
development in the future. 

The project would allow an 
incremental expansion of existing 
geothermal operations in the PGRA. 

Project would be consistent 
with this policy. 

Policy GR-2.3 Siting of Facilities 
Facilities (including transmission lines and pipelines) shall be sited 
consistent with the Geothermal Setback Ordinance and shall also be sited 
to minimize visual impacts by: 

• Avoiding interference with scenic views and ensuring that facilities 
will be visually integrated with the surrounding setting to the greatest 
extent possible. 

This site is outside of the area defined 
by the Geothermal Setback Ordinance.  
Siting and design of well pads, access 
roads, and new/reconstructed steam 
pipeline to the power plant. 
New pads are proposed in locations 
that would minimize visual impacts to 
area property owners.  Any project-
related, significant visual impacts 
would be mitigated. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   
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General Plan Policies Applicability to Project Project Consistency? 

Policy GR-2.4 New Technologies to Reduce Environmental Impacts 
The County will encourage the development and testing of new 
technologies to further reduce environmental impacts. Additionally, 
Naturally Occurring Asbestos shall be avoided where feasible, or 
otherwise mitigated as necessary to minimize the release of asbestos dust. 

The project's design, construction, and 
operations would be subject to County 
permit standards and conditions to 
reduce adverse environmental impacts, 
including dust suppression and 
asbestos hazard mitigation. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   

Policy GR-2.5 Directional Drilling 
The County shall encourage resource developers to plan for and use 
directional drilling and other measures designed to minimize land 
disturbance wherever feasible and appropriate to avoid environmental 
impacts. 

The project's design would be subject 
to County permit standards and 
conditions to minimize land 
disturbance and mitigate any 
significant impacts. 

Project would be consistent 
with this policy. 

Policy GR-2.6 Avoid Use of Water Needed for Other Land Uses 
The County shall ensure that geothermal projects do not adversely impact 
water needed for other beneficial uses. 

Project is proximate to residences 
using groundwater and is within the 
upper Big Valley watershed that 
serves agricultural uses. The project's 
design, construction, and operations 
would be subject to County permit 
standards and conditions to protect 
water resources, including mitigation 
of any significant impacts. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   

Policy GR-2.9 Prevention and Detection of Water Pollution 
Geothermal operators shall utilize best available control technologies to 
prevent and rapidly detect water pollution. 

The project's operations would be 
subject to County permit standards and 
conditions to detect water pollution. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   

Policy GR-2.11 Geotechnical Investigations for Exploratory Drilling 
Detailed geotechnical investigations shall be required prior to all 
exploratory drilling for geothermal resources. 

Geotechnical investigations have been 
prepared for the proposed wells, and 
are part of the project EIR/EA 
analysis. 

Project would be consistent 
with this policy. 
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General Plan Policies Applicability to Project Project Consistency? 

Policy GR-2.12 Erosion Control and Soil Stabilization 
Erosion control and soil stabilization techniques, including post-
construction best management practices (BMPs), shall be implemented 
and continued throughout the life of each project. 

The project's design, construction, and 
operations would be subject to County 
permit standards and conditions to 
control erosion and stabilize soil. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   

Policy GR-2.14 BACT Air Quality Measures for Geothermal Operations 
Geothermal operations shall be planned and carried out using the best 
available air pollution control technology (BACT) consistent with the 
requirements of the Lake County Air Quality Management District. 
Appropriate operating practices shall be used to minimize emissions, 
avoid vegetation damage and increased fog or haze conditions, prevent 
nuisance odors, and control dust. 

The project's design, construction, and 
operations would be subject to County 
permit standards and conditions to 
control air pollution and dust, 
minimize vegetation damage, and 
prevent nuisance odors. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   

Policy GR-2.15 Minimization of Air Emissions 
Wherever practical, steam fields and power plants shall be intertied and 
equipped with automated supervisory control systems or other design 
measures to minimize air emissions during events initiated as a result of a 
forced outage, scheduled outage, startup, or curtailment. Steam fields 
shall only be connected and operated with power plants incorporating best 
available control technology (BACT) as determined by the Lake County 
Air Quality Management District. 

The project's design and operations 
would be subject to County permit 
standards and conditions to manage air 
quality. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   

Policy GR-2.17 Preventative Noise Abatement Program 
The County shall require a preventative noise abatement program 
incorporating BACT design features for construction, operation, and 
maintenance of pipelines, for all geothermal development, power 
transmission lines, and power plant projects and associated facilities and 
activities. 

The project's design, construction, and 
operations would be subject to County 
permit standards and conditions to 
manage noise. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   
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General Plan Policies Applicability to Project Project Consistency? 

Policy GR-2.18 Update Emergency Plans 
Emergency plans shall be prepared and updated for incidents related to 
geothermal operations, including but not limited to blow-outs, fluid spills, 
earthquakes, fires, and worker accidents, consistent with the policies and 
procedures of responsible public safety agencies. Specifically, the plans 
shall ensure that cooperation exists between industry security, medical 
and firefighting personnel and corresponding public safety agencies. 

The project's design, construction, and 
operations would be subject to County 
permit standards and conditions for 
emergency plans related to geothermal 
operations. 

Project would be consistent 
with this policy. 

Policy GR-2.19 Minimize Generation of Hazardous Materials 
Geothermal activities shall occur in a manner that minimizes the 
generation of hazardous materials and waste, and allows for their 
recycling whenever practical. 

The project's operations would be 
subject to County permit standards and 
conditions for minimizing the 
generation of hazardous waste. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   

Policy GR-2.20 Minimizing Induced Seismicity 
Geothermal operations shall be planned and carried out using appropriate 
technologies and operating practices to minimize the impacts of induced 
seismicity on sensitive receptors. 

The project's operations would be 
subject to County permit standards and 
conditions for monitoring and 
managing the impacts of induced 
seismicity on nearby residences.  This 
project does not propose substantial 
amounts of reinjection. 

Project would be consistent 
with this policy. 

Policy GR-2.21 Monitoring and Analysis of Induced Seismicity 
The County shall request developers of geothermal operations to monitor 
and analyze seismic data to determine the effects of geothermal 
production and injection on the seismic activities associated with the 
development. 

The project's operations would be 
subject to County permit standards and 
conditions for monitoring and 
managing the impacts of induced 
seismicity; the project operator is also 
participating on the County seismic 
monitoring advisory committee. 

Project would be consistent 
with this policy with 
incorporation of recommended 
enhancement measures.   
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Policy GR-2.22 Development and Use of Access Roadways 
Developers shall be responsible for providing access to operations from 
public thoroughfares via new or existing roads. New roads shall be built 
and maintained to acceptable safety standards. 

The project's design, construction, and 
operations would be subject to County 
permit standards and conditions for 
access roads.  High Valley Road is a 
private road that is, and would 
continue to be maintained by the 
applicant. 

Project would be consistent 
with this policy. 

Policy GR-2.23 Final Closure and Reclamation of Geothermal 
Operations 
All aboveground geothermal facilities shall be removed or converted and 
the site(s) reclaimed upon completion of the life of the facility. Adequate 
financial assurances shall be submitted for approval as part of the project's 
final development plan. 

The project's operations would be 
subject to County permit standards and 
conditions for final closure and site 
reclamation. 

Project would be consistent 
with this policy. 

10.3 Resource Utilization 
Policy GR-3.1 Documentation of Sufficient Geothermal Resources 
Prior to approval of new power plants, documentation shall be provided 
demonstrating sufficient geothermal resources to support existing and 
proposed power generation. 

Although this General Plan policy 
does not apply to the proposed steam 
field expansion project, the project 
EIR/EA analysis includes steam 
supply documentation provided by the 
operator to the CEC and the BLM. 

Project would be consistent 
with this policy. 

10.4 Collaboration and Public Outreach 
Policy GR-4.1 Involve Public on Permitting Procedures and Projects 
The County shall provide information to the public regarding geothermal 
permitting procedures and current and proposed projects in a clear, timely, 
and comprehensive manner. 

The project is participating in the 
EIR/EA process, which includes 
making project information available 
to the public. 

Project would be consistent 
with this policy. 
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Policy GR-4.5 Public Disclosure of Potential Geothermal Resource Areas
Existing owners and purchasers of property within or near potential 
geothermal areas should be advised of likely geothermal operations in the 
area by regularly updated maps available at the Lake County Community 
Development Department. 

Implementation of this policy is the 
responsibility of the County. Given the 
presence of the Bottle Rock Power 
Plant and steam field since 1985, 
property owners and purchasers in the 
project vicinity are expected to be 
aware of likely geothermal operations. 

Project would be consistent 
with this policy. 

Policy GR-4.10 Local Supplies and Services 
The geothermal industry is encouraged to use local contractors and 
services, and to purchase material, equipment, and supplies from in-
County sources. The County should identify and support development of 
businesses and suppliers to the geothermal industry. 

The project would allow an 
incremental expansion of existing 
geothermal operations that currently 
utilize local supplies and services. 

Project would be consistent 
with this policy. 

11.2 Water Quality 
Policy WR-2.1 Protect Surface & Groundwater Quality 
All proposed land use and development plans should be evaluated as to 
their potential to create surface and groundwater contamination hazards 
from point and non-point sources. Effects include, but are not limited to: 
soil erosion; direct discharge of potentially harmful substances; ground 
leaching from storage of raw materials, petroleum products, or wastes; 
floating debris by runoff from the site. 

The project's design, construction, and 
operations would be subject to County 
permit standards and conditions to 
protect surface and groundwater 
quality.  This would include 
compliance with all provisions of the 
Lake County Grading Ordinance and 
the Stormwater Ordinance. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   

Policy WR-2.3 Construction Site Sediment Control 
The County shall continue to enforce provisions to control erosion and 
sediment from construction sites. 

The project's design, construction, and 
operations would be subject to County 
permit standards and conditions to 
control erosion and sedimentation.  
This would include compliance with 
all provisions of the Lake County 
Grading Ordinance and the 
Stormwater Ordinance. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   
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Policy WR-2.4 Best Management Practices 
The County shall continue to require the use of feasible and practical best 
management practices (BMPs) to protect surface water and groundwater 
from the adverse effects of construction activities and urban runoff. 

The project's construction would be 
subject to County permit standards and 
conditions to protect surface and 
groundwater quality. This would 
include compliance with all provisions 
of the Lake County Grading 
Ordinance and the Stormwater 
Ordinance. 

Project would be consistent 
with this policy with 
incorporation of recommended 
mitigation measures.   

Sources: Criterion Planning, AECOM, and Lake County, 2010. 
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Exhibit 5.1-7 
Applicability of Lake County Zoning Ordinance Regulations 

Zoning Ordinance Provision Applicability to Project 

ARTICLE 7 
SEC 21-7. REGULATIONS FOR THE RURAL LANDS OR “RL” DISTRICT 
7.1  Purpose: To provide for resource related and residential uses of the County’s undeveloped lands that 
are remote and often characterized by steep topography, fire hazards, and limited access. 

Project requests zone change to RL 
from PDR on portions of three of 
six parcels in project boundary. 

7.2  Performance Standards: All uses permitted within this district shall be subject to the performance 
standards set forth in Article 41. 

See Article 41 provisions below. 

7.5  Uses permitted subject to first obtaining a Major Use Permit in each case: 
(h)  Those uses permitted in the “RL” district with a Major Use Permit in Table B, Article 27. 

See 27.11 Table B(o) and (ac) 
below. 

27.11 Table B(o) Geo-Field Development Project Proposed well pads, wells, steam 
collection, and injection pipelines. 

27.11 Table B(ac) Road Building 
27.11 Table B(o) Geo-Field Development Project 
27.13(0) (o)  Geo-field development project 
A geothermal field development well(s) shall not be drilled within one-half (1/2) mile of any populated area 
(defined as more than ten (10) dwelling units established within a one-quarter (1/4) mile diameter area) or a 
recorded major subdivision (defined as five (5) or more lots less than twenty (20) acres in size), without the 
written consent of at least seventy-five (75) percent of the property owners. 
The surface location of a geothermal field development well(s) shall not be located within that area 
indicated by Geothermal Setback Area- Map A (Sec. 21-27.11.1).  A field development well(s) shall be 
limited to a parcel or contiguous parcels of not less than twenty (20) acres.  

Proposed well pad access roads. 
Requires Major Use Permit 
 
The proposed well pads are more 
than one-quarter mile from ten 
homes.  There are two homes in 
the project vicinity. 
 
The project is not within the 
Geothermal Setback Area.  The 
parcel is larger than 20 acres. 

SEC. 21-7.10. DEVELOPMENT STANDARDS 
7.17 Parking: The following minimum parking requirements shall apply except as provided in Article 46. See 46.5.c below. 

     (b) Other uses: As provided for in Article 46. (Ord. No. 2128, 1/14/1993; See 46.5.c below. 
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Zoning Ordinance Provision Applicability to Project 
     Ord. No. 2305, 10/19/1995) 

46.5(c) Required Number of Spaces, Industrial Uses, General Minimum parking requirements. 
ARTICLE 37 
SEC. 21-37 REGULATIONS FOR THE WATERWAY OR “WW” COMBINING DISTRICT 

37.1 Purpose: To preserve, protect and restore significant riparian systems, streams and their riparian, 
aquatic and woodland habitats; protect water quality; control erosion, sedimentation and runoff; and protect 
the public health and safety by minimizing dangers due to floods and earth slides. These purposes are to be 
accomplished by setting forth regulations to limit development activities in significant riparian corridors 
and through the establishment of an administrative procedure for the granting of exceptions from such 
regulations. 

Five of six parcels within the 
project boundary have a WW 
designation because of the 
presence of High Valley Creek.  
Project would be consistent with 
this provision with incorporation 
of recommended mitigation 
measures. 

Within the “WW” Waterway combining district, all uses of land shall comply with the regulations of the 
base zoning district and with the additional regulations of the “WW” combining district.  

Five of six parcels within the 
project boundary are subject to 
WW requirements.   

37.3 Definitions: 
(a)  Development activities: Development activities shall include, but are not limited to: 

 1. Grading and dredging: Excavating or filling or a combination thereof including gravel extraction. 
 2. Clearing: The removal of vegetation down to bare soil. 
 3. Building: The construction or alteration of any structure or part thereof, such as to require a 
building permit. 
 4. Tree and shrub removal: The topping or felling of any standing vegetation four (4) or more inches 
in diameter at three (3) feet in height. 
 5. The deposition of refuse or debris. 

Five of six parcels within the 
project boundary are subject to 
WW requirements. 
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Zoning Ordinance Provision Applicability to Project 

(b)  Riparian corridor: Those areas which fall into any of the following four categories: 
 1. Perennial streams: An area extending outward thirty (30) feet from the top of the streambank. 
 2. Intermittent streams: An area extending outward twenty (20) feet from the top of the streambank. 
 3. An area extending outward twenty (20) feet from the high water mark of an adjacent area of wetlands 

or natural body of standing water; or 
 4. An adjacent area of riparian vegetation. The boundary shall be defined as the outer limit of the 

occurrence of riparian vegetation and may extend farther than the above specified distances. This 
boundary may be determined by the Planning Director or Zoning Administrator. 

Five of six parcels within the 
project boundary are subject to 
WW requirements. 
Project would be consistent with 
this provision.   

37.4 Uses permitted: 
(a) All uses permitted in the base zoning district; however, no person shall undertake any development 
activity within a riparian corridor except when: 
 1.  The development activity is exempt from the provisions of this Article pursuant to Section 37.5; or 
 2.  The development activity has been authorized by an exception or conditional exception pursuant to 

Section 37.6 of this Article. 

Five of six parcels within the 
project boundary are subject to 
WW requirements. 
Project would be consistent with 
this provision.   
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Zoning Ordinance Provision Applicability to Project 

37.6 Exceptions: Exceptions and conditional exceptions to the provisions of this Article may be authorized 
by the Zoning Administrator. 
(a)  The granting of an exception may be conditioned by the requirement of measures to ensure compliance 
with the purposes of this Article. Required measures may include, but are not limited to: 

1.  Maintenance of a protective strip of vegetation between the development and a stream, marsh, or 
body of standing water. The strip should have sufficient filter capacity to prevent significant 
degradation of water quality, and sufficient width to provide value for wildlife habitat, as determined by 
the Zoning Administrator. 
2.  Installation and maintenance of waterbreaks. 
3.  Surface treatment to prevent erosion or slope instabilities. 
4.  Installation and maintenance of drainage facilities. 
5.  Seeding or planting of bare soil including the establishment of ground cover or the planting of 
woody vegetation. 
6.  Installation and maintenance of sediment catch basins. 

(b)  Concurrent processing of related permits: An application for exception may be processed concurrently 
with an application for a permit required for the development activity in question. The Review Authority 
responsible for issuance of the required permit may also authorize an exception, pursuant to the 
requirements of this Article. No permit for the activities in question shall be issued until an exception has 
been authorized. Any permit must include any conditions included in the exception.  

Five of six parcels within the 
project boundary are subject to 
WW requirements. 
Project would be consistent with 
this provision.   

ARTICLE 41 
SEC. 21-41 PERFORMANCE STANDARDS 
41.1 Purpose: To establish performance standards to promote compatibility among various uses of land; 
protect and enhance the rural-resort character of the County; protect the health, safety, or welfare of the 
community; and control noise, dust, odor, smoke, vibration, danger to life and property, or similar causes 
likely to create a public nuisance. All uses permitted in Chapter 21 of the Lake County Code shall comply 
with all applicable performance standards of the base zoning district, combining district, and as set forth 
herein, except as provided in Section 41.3. 

Proposed design, construction, and 
operation of project facilities. 
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Zoning Ordinance Provision Applicability to Project 

41.2 Compliance procedures: 
(a)  The Planning Director may require pertinent information demonstrating that the proposed use will 
comply with all applicable performance standards prior to issuance of any ministerial or discretionary 
approval. This information may consist of a report prepared by a qualified technical consultant(s). 

Proposed design, construction, and 
operation of project facilities.  
Project would be consistent with 
this provision.   

41.3 Exceptions: 
(a)  Uses which are not in compliance with all applicable performance standards at the time of zoning 
clearance shall require a use permit. The Planning Director shall determine whether a Minor or Major Use 
Permit is required based on the specific characteristics of the proposed use in relationship to the applicable 
performance standard(s). A Major Use Permit shall be required when the performance characteristics of the 
proposed use: 

1.  Have the potential to significantly impact the environment; or 
2.  Have the potential to create substantial public controversy; or 
3.  Have the potential to injure the public health, safety or welfare. 

(c)  The performance standards contained in the following Subsections are the required minimum. They 
shall not be construed as preventing the Review Authority, as part of any discretionary approval, to require 
more restrictive standards as deemed necessary. 

Proposed design, construction, and 
operation of project facilities. 
Project would be consistent with 
this provision.   

41.4 Air quality: All uses shall comply with applicable local, state, and federal laws and regulations 
regarding contaminants and pollutants. This requirement includes, but is not limited to, emissions of 
suspended particulates, carbon monoxide, hydrocarbons, odors, toxic or obnoxious gases and fumes. 

Proposed design, construction, and 
operation of project facilities.   
Project would be consistent with 
this provision with incorporation 
of mitigation measures. 
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Zoning Ordinance Provision Applicability to Project 

41.6 Erosion control: The following erosion control standards shall apply to all development projects in 
commercial or industrial zoning districts: 
(a)  The smallest practical area of land shall be exposed at any one time during development. 
(b)  When land is exposed during development, the exposure shall be kept to the shortest practical period of 
time. 
(c)  Natural features such as trees, groves, natural terrain, waterways, and other similar resources shall be 
preserved where feasible. 
(d)  Temporary vegetation and/or mulching shall be used to protect critical areas exposed during 
development. 
(e)  The permanent final vegetation and structures shall be installed as soon as practical in the development. 
(f)  Wherever feasible the development shall be fitted to the topography and soils to create the least erosion 
potential. 
(g)  Provisions shall be made to effectively accommodate the increased runoff caused by changed soil and 
surface conditions during and after development. 
(h)  Sediment basins (debris basins, desilting basins, or silt traps) shall be installed and maintained to 
remove sediment from runoff waters from land undergoing development where needed. 

Proposed design and construction 
of project facilities. 
Project would be consistent with 
this provision with incorporation 
of mitigation measures. 

41.7 Fire and explosion hazards: All uses involving the use or storage of combustible, explosive, caustic or 
otherwise hazardous materials shall comply with all applicable local, State and federal safety standards and 
shall be provided with adequate safety devices against the hazard of fire and explosion, and adequate fire-
fighting and fire suppression equipment. 

Proposed design, construction, and 
operation of project facilities. 
Project would be consistent with 
this provision with incorporation 
of mitigation measures. 

41.8 Glare and heat: 
(a)  All exterior lighting accessories to any use shall be hooded, shielded or opaque. No unobstructed beam 
of light shall be directed beyond any exterior lot line. Buildings and structures under construction are 
exempt from this provision. 

Proposed design, construction, and 
operation of project facilities. 
Project would be consistent with 
this provision with incorporation 
of mitigation measures. 
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Zoning Ordinance Provision Applicability to Project 

41.9 Landscaping standards: 
(a)  General: All undeveloped land areas shall be maintained in permanent vegetative cover, or alternatively 
be landscaped with a combination of materials to control runoff. All yards shall be landscaped such that 
there shall be no accumulation of silt, mud, or standing water causing unsightly or hazardous conditions, 
either within the yard or on adjacent properties, public roads, or sidewalks. 
  3.  When abutting any residential district side yard: 

i.  The side of the lot shall be landscaped with a minimum of a five (5) foot wide planted area but not so 
as to obstruct traffic or reduce sight distance at any driveway or intersection; or 
ii.  A six (6) foot high wooden fence or masonry wall shall be constructed at the side lot line(s), but 
shall not exceed four (4) feet in height within any required front yard. 

  4.  When abutting any residential district rear yard: 
i.  The rear of the lot shall be landscaped with a minimum of a five (5) foot wide planted area when 
abutting any residential use or district; or 
 
ii.  A six (6) foot high wooden fence or masonry wall shall be constructed at the rear lot line. 

  7.  Existing or indigenous plant materials that meet the requirements of this section may be counted as 
contributing to the total landscaping required when located within the proposed use area. 

 
Proposed design, construction, and 
operation of project facilities. 
Project borders residential 
properties zoned RL.  Native 
vegetation would remain adjacent 
to neighboring parcels and outside 
of the project area, 
Project would be consistent with 
this provision. 

41.10 Liquid, solid and hazardous wastes: 
(a)  All uses are prohibited from discharging liquid, solid, toxic or hazardous wastes onto or into the ground 
and into streams, lakes or rivers. Discharge into a public or private waste disposal system in compliance 
with applicable local, state, and federal laws and regulations is permitted. 
(c)  The handling and storage of hazardous materials, the discharge of hazardous materials into the air and 
water; and disposal of hazardous waste in connection with all uses shall be in conformance with all 
applicable local, state and federal regulations. 
(e)  The disposal or dumping of solid waste accessory to any use, including, but not limited to, slag, paper 
and fiber wastes, or other industrial wastes shall be in compliance with applicable local, state, and federal 
laws and regulations. 

Proposed design, construction, and 
operation of project facilities. 
Project would be consistent with 
this provision with incorporation 
of mitigation measures. 
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Zoning Ordinance Provision Applicability to Project 

41.11 Noise: Maximum sound emissions for any use shall not exceed equivalent sound pressure levels in 
decibels, A-Weighted Scale, for any one  
 
  (1) hour as stipulated in Table 11.1. These maximums are applicable beyond any property lines of the 
property containing the noise. (Note: Equivalent sound pressure level (Leq) is a measure of the sound level 
for any one (1) hour. It is the energy average of all the various sounds emitted from the source during the 
hour. A- Weighted Scale is used to adjust sound measurements to simulate the sensitivity of the human 
ear.) 
Table 11.1 Maximum one-hour equivalent sound pressure levels (A-Weighted - dBA). 
 
 
 
 
*Note: The Residential category also includes all agricultural and resource zoning districts. 
Table 11.2 Maximum one-hour equivalent sound pressure levels (A-Weighted - dBA). 
 
  
  

 
(b)  Noises of short duration: For noises of short duration or impulsive character, such as hammering, 
maximum one-hour sound pressure levels permitted beyond the property of origin shall be seven 
decibels less than those listed in Table 11.2 above. 

Proposed design, construction, and 
operation of project facilities. 
Project would be consistent with 
this provision with incorporation 
of mitigation measures. 

Residential* Commercial Industrial
7 am - 10 pm 55 60 65
10 pm - 7 am 45 55 60

Receiving Property Zoning DistrictTime of Day

Time of Day Level
7 am - 10 pm 57
10 pm - 7 am 50
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Zoning Ordinance Provision Applicability to Project 

(c)  Noises of unusual periodic character: For noises of unusual periodic character, such as humming, 
screeching, and pure tones, the median octave band sound pressure levels as indicated in Table 11.3 
shall not be exceeded beyond the property of origin when the receiving property is zoned residential or 
is occupied by a dwelling, hospital, school, library, or nursing home. 

Table 11.3 Median octave band sound pressure levels. 
  
  
  
  

Proposed design, construction, and 
operation of project facilities. 
Project would be consistent with 
this provision with incorporation 
of mitigation measures. 

(e)  Exemptions: Local noise standards set forth in this Section do not apply to the following situations 
and sources of noise provided standard, reasonable practices are being followed: 
 5.  Construction site sounds between 7:00 am and 7:00 pm. 
 (f)  Exceptions: Upon written application from the owner or operator of an industrial or commercial 
noise source, the Zoning Administrator or Planning Commission, as part of a use permit approval, may 
conditionally authorize exceptions to local noise emission standards in the following situations: 

1.  Infrequent noise. 
2.  Noise levels at or anywhere beyond the property lines of the property of origin when exceeded 
by an exempt noise, as listed in Section (e) above, in the same location. 
3.  If after applying Best Available Control Technology (BACT), a use existing prior to the 
effective date of this ordinance is unable to conform to the standards established by this section.  

Proposed design, construction, and 
operation of project facilities. 
Project would be consistent with 
this provision with incorporation 
of mitigation measures. 

Octave Band Center 
Frequency, Hz 7 am - 10 pm 10 pm - 7 am

31.5 68 65
63 65 62
25 61 56

250 55 50
500 52 46

1,000 49 43
2,000 46 40
4,000 43 37
8,000 40 34
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ARTICLE 48 
SEC. 21-48 ZONING CLEARANCE PERMIT. 
48.1 Zoning clearance: A zoning clearance permit shall be required for all buildings and structures 
hereinafter erected, constructed, altered, repaired or moved within or into any district established by this 
Chapter, and for any use requiring a grading permit, building permit or any permit required in this Code, or 
for a change in the character of the use of land, within any district established by this Chapter. No building 
permit shall be issued until the zoning clearance permit portion thereof has been issued by the Planning 
Department and any other permit required by this chapter has been issued and become effective. The 
zoning clearance permit is a ministerial act. (Ord. No. 1974, 12/20/1990; Ord. 2224, 3/17/1994) 

Zoning clearance permit required 
as part of project grading and 
building permits (subsequent to 
rezoning and Major Use Permit 
issuance). 

48.2 Required submittals: A request for a zoning clearance shall be accompanied by plans showing the 
details of the proposed use to be made of the land or building, and any other information required by the 
Planning Department as provided in Article 55.  

Proposed design, construction, and 
operation of project facilities. 

48.3 Findings required for approval: 
The Planning Department shall issue a zoning clearance, which shall be effective upon issuance, if all of 
the following findings are made: (Ord. No. 2128, 1/14/1993) 

(a)  The proposed use is a permitted use in the district where located and is consistent with the general 
plan. 
(b)  The proposed use meets the performance and development standards of the district in which it is 
located. 
(c)  The proposed use complies with the performance standards of Article 41. 
(d)  Any other permit required for the proposed use by this Chapter has been issued and become 
effective. 
(e)  That no violation of Chapters 5, 17, 21, 23, or 26 of the Lake County Code currently exists on the 
property, unless the purpose of the permit is to correct the violation, or the permit relates to a portion of 
the property which is sufficiently separate and apart from the portion of the property in violation so as 
not to be affected by the violation from a public health, safety or general welfare basis. (Ord. No. 2128, 
1/14/1993) 

Proposed design, construction, and 
operation of project facilities. 
Approved Major Use Permit. 
Violations of previous use permits 
have been or are in the regulatory 
process of being complied with. 
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ARTICLE 51 
SEC. 2 1-51 MAJOR USE PERMIT 
51.1 Major Use Permit: Major Use Permits revocable, conditional and/or valid for a term period may be 
issued for any of the uses or purposes for which such permits are required or permitted by the terms of this 
Chapter. The Board of Supervisors or Planning Commission may impose such conditions as they deem 
necessary to secure the purposes of this Chapter and may require tangible guarantees or evidence that such 
conditions are being, or will be, complied with. 

Proposed design, construction, and 
operation of project facilities. 

51.2 Application: Application for a Major Use Permit shall be made in writing by the owner of the 
property; or lessee, purchaser in escrow or optionee with the written consent of the owner; or by a public 
utility company or other agency with the powers of eminent domain, on a form prescribed by the Planning 
Department. The application shall be accompanied by a fee in an amount to be set by the Board of 
Supervisors, and plans showing the details of the proposed use to be made of the land or building, and any 
other pertinent information required by the Planning Department as provided in Article 55. (Ord. No. 1749, 
7/7/1988) 

Application submitted July 2, 2009 
(UP 09-01). 
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51.4 Findings required for approval: 
(a)  The Review Authority may only approve or conditionally approve a Major Use Permit if all of the following 
findings are made: 
1.  That the establishment, maintenance, or operation of the use applied for will not under the circumstances of 
the particular case, be detrimental to the health, safety, morals, comfort and general welfare of the persons 
residing or working in the neighborhood of such proposed use, or be detrimental to property and improvements 
in the neighborhood or the general welfare of the County. 
2.  That the site for the project is adequate in size, shape, location, and physical characteristics to accommodate 
the type of use and level of development proposed. 
3.  That the streets, highways and pedestrian facilities are reasonably adequate to safely accommodate the 
specific proposed use. (Ord. No. 2128, 1/14/1993) 
4.  That there are adequate public or private services, including but not limited to fire protection, water supply, 
sewage disposal, and police protection to serve the project. (Ord. No. 1749, 7/7/1988) 
5.  That the project is in conformance with the applicable provisions and policies of this Code, the General Plan 
and any approved zoning or land use plan. 
6.    That no violation of Chapters 5, 17, 21, 23 or 26 of the Lake County Code currently exists on the property, 
unless the purpose of the permit is to correct the violation, or the permit relates to a portion of the property 
which is sufficiently separate and apart from the portion of the property in violation so as not to be affected by 
the violation from a public health, safety or general welfare basis. (Ord. No. 2128, 1/14/1993)  

Proposed design, construction, and 
operation of project facilities. 
Violations of previous use permit 
have been or are in the regulatory 
process of being complied with. 
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ARTICLE 64  
SEC. 21-64 ENVIRONMENTAL PROTECTION 
64.1 General responsibilities: 
(a)  The Board of Supervisors, as the body having general governmental powers in the County, hereby 
delegates to the Planning Commission or Zoning Administrator to the fullest extent permitted by state law 
the responsibility for preparing and certifying in their final form, all environmental documents for projects 
subject to County jurisdiction. The Board of Supervisors further delegates to the Planning Director the 
preliminary responsibility for certification of environmental documents for projects that a County 
Ordinance has authorized Planning Director approval. However, the Board of Supervisors may certify, 
recertify or otherwise modify any decision concerning the California Environmental Quality Act for a 
publicly initiated project. “Publicly initiated project” shall be defined as an activity proposed and directly 
undertaken by any public agency under the jurisdiction of the Board of Supervisors, including but not 
limited to public works construction and related activities, clearing or grading of lands, improvements to 
existing public structures, enactment and amendment of Zoning Ordinances, grants or subsidies, and the 
adoption of and amendment of local General Plans or elements thereof. (Ord. No. 1749, 7/7/1988) 

Project EIR / EA is being prepared 
pursuant to Sec 21-64. 

64.2  Environmental protection guidelines:  The Board of Supervisors shall by resolution adopt 
Environmental Protection Guidelines which shall establish the procedures to be followed in making 
environmental considerations for all projects subject to County jurisdiction. 

Project EIR/EA is being prepared 
pursuant to Sec 21-64 and the 
County-adopted environmental 
guidelines.  

Sources: Criterion Planning, AECOM, and Lake County, 2010. 
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Exhibit 5.1-8 
Applicability and Consistency with Cobb Mountain Area Plan Policies 

Area Plan Element Applicability to Project Project Consistency 

2.1 Major Planning Issues 
Natural Resource Issues: 
1. Erosion from poor road construction and maintenance practices 
and the need for revegetation programs following construction and 
development. 

Project road design, construction, 
and maintenance are subject to 
County permit standards and 
conditions for erosion control and 
revegetation through the Grading 
and Stormwater Ordinances. 

Project would be consistent with this 
policy with incorporation of mitigation 
measures. 

3. Noise abatement programs in residential areas. Project design, construction, and 
operations are subject to County 
permit standards and conditions for 
noise control. 

Project would be consistent with this 
policy with incorporation of mitigation 
measures. 

8. Monitoring, including seismic monitoring, and development of 
geothermal resources. 

The project's natural resource 
impacts are part of the EIR/EA 
analysis, and project operations are 
subject to County permit conditions 
requiring environmental 
monitoring, including seismicity.  
The project sponsor is also 
participating on the County seismic 
monitoring advisory committee. 

Project would be consistent with this 
policy with incorporation of 
enhancement measures. 

Public Safety Issues:   
2.  Surface water quality degradation of the area's creeks and 
waterways, including the long-term impacts of the geothermal 
industry on area water quality. 

Construction and steam field operations in 
proximity to High Valley Creek. Any 
significant impacts to surface water quality 
would be mitigated. 

 

Project would be consistent with this 
policy with incorporation of mitigation 
measures. 
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Land Use and Circulation Issues: 
7. Potential land use conflicts between industrial or commercial uses 
versus residential or recreation uses. 

The project would allow an 
incremental expansion of existing 
geothermal operations in the 
PGRA, where residential uses have 
been discouraged since 1989. 

Project would be consistent with this 
policy with incorporation of mitigation 
measures. 

Housing Issues: 
3. Housing for future construction cycles in the geothermal industry. Housing needed for construction 

workers and expanded steam field 
operations would be supportable 
with local housing supply. 

Project would be consistent with this 
policy. 

Economic Development Issues: 
3. Role of geothermal and related commercial activities in the area. The project would allow an 

incremental expansion of existing 
geothermal operations that would 
contribute to the local economy. 

Project would be consistent with this 
policy. 

3.6 Minerals 
Policies of the Lake County general plan urge the protection, 
management, and development of mineral resources.  A major goal 
of these policies is to minimize land use conflicts between mineral 
extraction activities and other uses.  The Geysers geothermal steam 
field, centered in the Mayacmas Mountains, is the dominant mineral 
resource found in the Cobb Mountain Area. 

The project would allow an 
incremental expansion of existing 
geothermal operations in the 
PGRA, where residential uses have 
been discouraged since 1989. 

Project would be consistent with this 
policy with incorporation of mitigation 
measures. 

Over the long term, continued expansion of steam field and power 
plant facilities in lake County is expected to occur in the known 
vapor-dominated portion of the KGRA.  As economics and energy 
demands make development increasingly feasible, geothermal power 
facilities can also be expected to occur in areas with unproved vapor-
dominated reservoirs. 

Bottle Rock Power Plant restarted 
in 2007 in response to market 
forces.  The project would allow an 
incremental expansion of existing 
geothermal operations in the 
PGRA.   

Project would be consistent with this 
policy. 
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Area Plan Element Applicability to Project Project Consistency 

3.2c: Development should be focused in areas of low to moderate 
erosion potential where feasible. 

Siting and construction of well pads 
and access roads.  Any significant 
erosion impacts would be mitigated.  

Project would be consistent with this 
provision with incorporation of 
mitigation measures. 

Water Resources 
3.3c: Promote the cooperative study of current and future water 
needs of the geothermal industry.  Geothermal water use and 
reservoir management practices shall be conducted in a 
comprehensive manner which does not adversely affect existing 
beneficial uses. 

Steam field reservoir management 
practices of the geothermal industry 
are subject to BLM and DOGGR 
permit standards and conditions; 
and the project's operations are 
subject to County permit standards 
and conditions for water resources 
protection. 

Project would be consistent with this 
provision with incorporation of 
mitigation measures. 

3.10 NATURAL RESOURCES 
Soils and Slope 
3.2a: State-of-the-art erosion control programs should be utilized 
during and after construction of new subdivisions, roads, road 
realignments and other earth moving activities. 

Project earth-moving, road design, 
construction, and maintenance are 
subject to County permit standards 
and conditions for erosion control. 

Project would be consistent with this 
policy with incorporation of mitigation 
measures. 

Minerals Objective 
3.6 To encourage utilization of mineral resources, including 
geothermal resources, in a manner which provides both short and 
long-term benefits to residents of the area. 

The project would allow an 
incremental expansion of existing 
geothermal operations that would 
provide economic and fiscal 
benefits to local residents. 

Project would be consistent with this 
policy. 

Related Policies 
3.6a: Policies and programs which ensure that high temperature 
geothermal and residential uses are adequately separated should be 
promoted during the planning period. 
 

Proposed expansion is proximate to 
residences.  Any significant impacts 
to residences, including but not 
limited to noise, odor, and traffic, 
would be mitigated.   

Project would be consistent with this 
policy with incorporation of mitigation 
measures. 
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Area Plan Element Applicability to Project Project Consistency 

4.0 PUBIC SAFETY 
4.5 Water Quality 
Degradation of water quality from geothermal development in the 
Geysers has long been a local concern.  Potential water quality 
impacts relate to soil erosion, spills and mishaps, and other releases 
of toxic or hazardous materials and chemicals into area watersheds. 
Geothermal-related soil erosion can lead to increased sedimentation 
and turbidity which effect fish and wildlife habitat.  Erosion rates 
can be increased from the construction of roads, well pads, power 
plants, pipelines, and related facilities.  Spills and mishaps have been 
a significant source of water quality degradation from power plant 
operations, well field construction and maintenance, and trucking 
accidents.  Long term degradation of water quality may occur from 
dry acid deposition of power plant steam and other steam releases 
that lead to chemical alteration of soils affecting water quality. 

 
Construction, steam field 
operations. 
Any significant impacts to water 
quality would be mitigated. 
Any significant impacts to soil, fish, 
and wildlife habitat, and water 
quality would be mitigated. 

Project would be consistent with this 
policy with incorporation of mitigation 
measures. 

4.6 Noise 
The Cobb Mountain Area encompasses a range of noise-sensitive 
land uses including resort and recreational uses, residential 
development, and retreats, all of which may potentially be affected 
by heavy industry in the Geysers geothermal area. 

Construction, steam field 
operations.  Any significant noise 
impacts would be mitigated.   

Project would be consistent with this 
policy with incorporation of mitigation 
measures. 

Geologic and Seismic Hazards Policies 
4.3c: Geotechnical studies shall be required of development projects 
in areas determined to have an existing or potential slide problem.  
Such studies shall be prepared by a certified engineering geologist or 
other qualified professional and provide sufficient information to 
determine the extent of any slide problem and the scope of 
mitigations to be included in the project. 
 
 

The project's design and 
construction are subject to County 
permit standards and conditions for 
geotechnical studies in slide areas. 

Project would be consistent with this 
policy with incorporation of mitigation 
measures. 
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Area Plan Element Applicability to Project Project Consistency 

Air Quality Policies 
4.4a: Land use patterns shall be promoted which reduce air quality 
problems related to local geography, terrain and air flow patterns. 

The project would allow an 
incremental expansion of existing 
geothermal operations in the 
PGRA, where residential uses have 
been discouraged since 1989. 

Project would be consistent with this 
policy with incorporation of mitigation 
measures. 

4.4b: Industrial and commercial activities that have the potential to 
emit toxic, hazardous or nuisance air contaminants shall be located at 
safe distances and orientation from residential areas, schools, health 
care facilities, parks and other sensitive receptors.  Furthermore, 
these activities shall be located in areas which are most conductive to 
avoiding limited dispersion and direct transport or emitted materials.  
Such sources shall be required to use Best Available Control 
Technology (BACT) to control emissions.  Toxic or hazardous air 
contaminants include any chemical constituent regulated by state or 
federal air quality standards or any chemical constituent listed for 
review and study by the U.S. EPA or California Air Resources 
Board. 

The project design and operations 
are subject to County permit 
standards and conditions for air 
pollutants and contaminant control. 

Project would be consistent with this 
policy with incorporation of mitigation 
measures. 

Water Quality Policies 
4.5d: General plan amendments, zoning changes and use permit 
conditions shall consider surface and groundwater management 
strategies that provide adequate long-term protection for water 
quality and supply. 

The project design, construction, 
and operations are subject to county 
permit standards and conditions for 
water quality protection. 

Project would be consistent with this 
policy with incorporation of mitigation 
measures. 

4.5e: Long-term beneficial uses of water shall be balanced and 
protected, including water quality maintenance concerns. 

The project design, construction, 
and operations are subject to 
County permit standards and 
conditions for water quality 
protection. 
 
 

Project would be consistent with this 
policy with incorporation of mitigation 
measures. 
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Area Plan Element Applicability to Project Project Consistency 

Noise Policies 
4.6c: Best available control technology (BACT) shall be applied to 
geothermal or other noise generating projects in noise sensitive areas 
or wherever noise generation may result in levels capable of creating 
a nuisance. 

Construction, steam field 
operations.  The project design, 
construction, and operations are 
subject to County permit standards 
and conditions for noise control.   

Project would be consistent with this 
policy with incorporation of mitigation 
measures. 

5.0 COMMUNITY DEVELOPMENT 
5.1 Land Use 
Geothermal Land Uses: 
While the general plan does not limit geothermal development to 
specific land use designations, regulation of geothermal energy 
activities occurs through case by case review, detailed use permit 
conditions, and performance standards.  Important land use standards 
affecting geothermal energy development include the requirement 
that most geothermal wells be located one-half mile from residential 
areas.  Geothermal activities are also typically required to provide a 
minimum 500 foot setback from "blue line" streams and water 
bodies found on U.S.G.S. topographic maps.  Buffers between other 
sensitive resource areas, such as those identified in this plan, are also 
required. 

Siting, design, construction, and 
operation of proposed well pads, 
wells, access roads, and 
new/reconstructed steam pipeline to 
the power plant.  The project would 
allow incremental expansion of 
existing geothermal operations, 
subject to County permit standards 
and conditions for land use 
compatibility. 

Project would be consistent with this 
policy with incorporation of mitigation 
measures. 

Future Land Use Planning: 
Rural locations in the proximity of existing or future geothermal 
steam development should be developed for residential uses only 
after the utmost care has been taken to reduce potential geothermal 
residential conflicts. 
 

The project would allow 
incremental expansion of existing 
geothermal operations in the 
PGRA, where residential uses have 
been discouraged since 1989. 

Project would be consistent with this 
policy with incorporation of mitigation 
measures. 
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Area Plan Element Applicability to Project Project Consistency 

Geothermal Development Areas: 
The proximity of geothermal development to local domestic water 
sources and supplies is also a long-term concern.  The critical issue 
is how best to assure that present and future geothermal activities 
will not adversely affect water supplies or quality needed for other 
beneficial uses, including residential, commercial, and downstream 
uses such as agriculture.  On-going water monitoring addressing 
both supply and quality issues in the Geysers region is needed to 
determine how water should be allocated and protected over the 
long-term.  Geothermal-related water issues generally include: 

• Surface and groundwater management strategies that should be 
implemented to protect water supply and quality. 

• The maintenance of all beneficial uses of water. 

The project is proximate to 
residences.  The project design, 
construction, and operations are 
subject to County permit standards 
and conditions for water 
supply/quality protection and for 
protection of beneficial water uses. 

Project would be consistent with this 
policy with incorporation of mitigation 
measures. 

5.6 COMMUNITY DEVELOPMENT POLICIES 
Land Use Policies 

5.1a: Existing development patterns should be recognized to 
logically provide for future development in the area. 

Incremental expansion of existing 
geothermal land use pattern.  The 
project would allow an incremental 
expansion of geothermal operations 
in the PGRA, where residential uses 
have been discouraged since 1989. 

Project would be consistent with this 
policy. 

5.1e: Heavy commercial, light industrial, and geothermal service 
uses should be located at suitable sites which do not present the 
potential for creating incompatible uses, such as next to existing or 
planned residential and retail commercial uses. 

The project would allow an 
incremental expansion of 
geothermal operations in the 
PGRA, where residential uses have 
been discouraged since 1989. 
 
 
 

Project would be consistent with this 
policy. 
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Area Plan Element Applicability to Project Project Consistency 

Land Use Objective 
5.5: To promote geothermal development which minimizes 
environmental and land use conflicts and maximizes local benefits to 
the economy. 

Any significant environmental 
impacts would be mitigated; the 
project would be an expansion of 
existing operations that benefit the 
local economy. 

Project would be consistent with this 
policy with incorporation of mitigation 
measures. 

Related Policies 
5.5a: High-temperature resource operations shall be encouraged in 
promising geothermal resource areas and discouraged in populated, 
natural and critical resource conservation areas as defined in 
applicable plans and ordinances. 

The project would allow an 
incremental expansion of 
geothermal operations in the 
PGRA, where residential uses have 
been discouraged since 1989.  The 
project site is not located within a 
designated natural resource area. 

Project would be consistent with this 
policy. 

5.5b: Residential, commercial, or resort encroachment shall be 
discouraged in the primary geothermal resource area by use of 
resource-related zoning districts such as rural lands, timber preserve 
or open space along with a B-Frozen combining district. 

The project is requesting a zone 
change from PDR to RL for 
expansion of existing geothermal 
operations, consistent with the 
property's current General Plan 
designation of RL. 

Project would be consistent with this 
policy. 

5.5c: Purchasers of property within or adjacent to high-temperature 
steam fields should be advised of likely geothermal operations in the 
area by regularly updated maps available at the Lake County 
Planning Department as well as by consumer disclosure 
requirements of the agent or seller of real property. 

Implementation of this policy is a 
County responsibility.  Given the 
presence of geothermal operations 
in the area since the 1980s, property 
owners and purchasers should be 
aware of steam field operations. 

Project would be consistent with this 
policy. 

5.5d: Geothermal development located within the boundaries of the 
primary geothermal resource area shall be subject to the same level 
of environmental review, mitigation, and compliance monitoring as 
elsewhere in the planning area. 

Project is located in the PGRA.  
CEQA process being applied to the 
project is a standard process used 
County-wide. 

Project would be consistent with this 
policy. 
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Area Plan Element Applicability to Project Project Consistency 

Public Services 
Domestic Water Policies 
5.9f: Geothermal activities shall not adversely affect any water 
supplies for residential, commercial, agricultural or other beneficial 
uses downstream. 

The project design, construction, 
and operations are subject to 
County permit standards and 
conditions for protection of 
residential water supplies and 
beneficial water uses. 

Project would be consistent with this 
policy with incorporation of mitigation 
measures. 

6.0 LAND USE AND ZONING PLAN 
6.2 Rural Area Land Use and Zoning 
Zoning in Primary Geothermal Resource Areas: 
About 46 percent of the acreage designated for rural lands and nearly 
all designated public lands in the Cobb Mountain Area are within the 
Geothermal Resource and Transmission Element's (GRTE) primary 
geothermal resource area (PGRA).  The PGRA is where geothermal 
development is already taking place, and where residential and 
commercial development should be discouraged because of 
incompatibilities with high-temperature geothermal activities.  The 
remainder of the planning area is considered to be in a secondary 
geothermal resource area where new projects are to be evaluated on 
a case-by-case basis. 

The project would allow an 
incremental expansion of existing 
geothermal operations in the 
PGRA. Residential development 
has been discouraged in the PGRA 
since 1989 because of the land use 
incompatibilities described in the 
policy. 

Project would be consistent with this 
policy with incorporation of mitigation 
measures. 

Sources: Criterion Planning, AECOM, and Lake County, 2010. 
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Exhibit 5.1-9 
Applicability of Big Valley Groundwater Management Plan Provisions 

Plan Provision Applicability to Project 

Control of Saline Water Intrusion 
Saline groundwater intrusion in the classic sense does not occur in Big 
Valley.  However, the intrusion of geothermal waters containing iron and 
boron has been inferred in studies as early as 1958.  Elevated levels of iron 
and boron have been noted at greater depths and adjacent to inferred faults 
that underlie the aquifer.  Boron and iron levels also tend to be higher in the 
fall, when groundwater levels are lower.  The “hot” well during the 1976-77 
drought along Merritt Road also shows the infusion of geothermal water 
during periods of low groundwater levels. 

Geothermal wells and steam field operations have potential 
connection to groundwater quality; the project site is located 
adjacent to High Valley Creek in the headwaters of the Big Valley 
watershed. 

Maintenance of higher groundwater levels would be beneficial to 
maintaining higher groundwater quality within the aquifer.  

Bottle Rock Power Plant has assumed original DWR mitigation 
responsibility for groundwater quantity/quality measures.   

Replenishment of Groundwater Extracted by Water Producers 
To preserve the groundwater quality from geothermal water intrusion, reduce 
overdraft conditions and prevent additional subsidence, groundwater use 
must be reduced and/or natural levels of groundwater recharge must be 
protected, enhanced and/or supplemented.  

Potential mitigation responsibility for groundwater recharge.  
Project would be consistent with this policy with incorporation of 
mitigation measures. 

The primary recharge areas for the Kelseyville Basin and the Adobe Creek - 
Manning Creek Basin are the creek beds of Kelsey, Adobe, and Manning 
Creeks.  The creek beds must be protected to maintain and managed to 
optimize their recharge capabilities. 
 

Project construction and operations would be adjacent to High 
Valley Creek, which discharges to Kelsey Creek.  Project would 
be consistent with this policy with incorporation of mitigation 
measures. 
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Plan Provision Applicability to Project 

The Kelsey Creek Detention Structure, constructed in 1987 with DWR 
funds, has been shown to supplement the groundwater supplies in the eastern 
half of the Kelseyville Basin.  The structure was constructed to mitigate the 
channel lowering which occurred in the 1960s.  By increasing the depth of 
water in the creek bed upstream of the structure, the groundwater recharge 
rate is increased during periods of when the structure is closed.   

Bottle Rock responsibility for DWR mitigation measures was 
raised by the Big Valley Groundwater Management Zone 
Commission on October 2, 2009, and by the Board of Supervisors 
on November 3 and December 1, 2009.  However, the facility was 
constructed and maintained by DWR under a separate agreement 
between DWR and Lake County.  This is not a requirement of 
BRP’s existing Use Permit and a nexus to require BRP to 
contribute to a substantial portion or the entire amount for the 
maintenance of this facility is not apparent. 

Review and Coordination of Land Use Issues 
In order to ensure land use decisions are consistent with this Plan: 
 
●  District staff will provide comment to the planning agencies to implement 
the goals and policies of this Plan. 
 
●  Major projects will be brought to the attention of the Big Valley 
Groundwater Management Zone Commission for consideration. 
 
●  The District will review and respond as a responsible agency for issues 
directly related to water use that affects the Big Valley Groundwater Basin.   

 
 
Lake County Watershed Protection District staff members have 
been contacted by the Community Development Department. 
 
The Groundwater Commission is aware of the project, per its 
October 2, 2009 action. 
 
Comments are expected from the Groundwater 
Commission/Watershed Protection District on the public draft of 
this EIR/EA. 

Sources: Criterion Planning, AECOM, and Lake County, 2010. 
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Land Use, Population, and Housing – Significance Criteria 

The land use analysis uses significance criteria from Appendix G of the CEQA Guidelines.  According 
to these criteria, the project would have a significant land use impact if it would: 

• Physically divide an established community; 

• Conflict with any applicable land use plan, policy, or regulation of an agency with jurisdiction 
over the project (including, but not limited to, the general plan, specific plan, local coastal 
program, or zoning ordinance) adopted for the purpose of avoiding or mitigating an 
environmental effect; or 

• Conflict with any applicable habitat conservation plan or natural community conservation plan. 

The population and housing analysis also uses significance criteria from Appendix G of the CEQA 
Guidelines.  According to these criteria, the project would have a significant population and housing 
impact if it would: 

• Induce substantial growth in an area, either directly (for example, by proposing new homes and 
businesses) or indirectly (for example, through extension of roads or other infrastructure); 7 

• Displace substantial numbers of existing housing, necessitating the construction of replacement 
housing elsewhere; or 

• Displace substantial numbers of existing people, necessitating the construction of replacement 
housing elsewhere. 

                                                      

7  A project is deemed to have growth-inducing impacts when it would facilitate or serve as a catalyst to growth that would 
not normally otherwise occur or would occur at a slower rate.  Under CEQA, induced growth is not considered necessarily 
detrimental or beneficial (CEQA Guidelines Section 15126.2[d]).  Induced growth is only significant if: a) the induced 
growth directly or indirectly may tax existing community service facilities, requiring construction of new facilities that could 
cause significant environmental effects; or b) the induced growth, in some other way, could significantly affect the 
environment.  Growth inducing impacts are further discussed in Chapter 7.0 Impact Overview. 
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Land Use, Population, and Housing – Impacts / Environmental Consequences and 
Mitigation Measures 

NO IMPACTS 

Based on analyses completed as a part of this EIR / EA, the proposed BRP Steam Project would have 
no impacts for the following significance criteria: 

• Conflict with any applicable habitat conservation plan or natural community conservation plan. 

 No habitat conservation plan or natural community conservation plan exists that is applicable to 
the project site.  No impact would result. 

• Displace substantial numbers of existing housing, necessitating the construction of replacement 
housing elsewhere. 

 The proposed project would not displace any existing housing on the project site.  No impact 
would result. 

• Displace substantial numbers of existing people, necessitating the construction of replacement 
housing elsewhere. 

 The proposed project would not displace any existing persons at the project site.  No impact 
would result. 

PROJECT CONSISTENCY WITH APPLICABLE PLANS AND POLICIES 

Project Consistency with the Lake County General Plan 

Geothermal development has occurred at the project site since 1980, consistent with general plan 
designations, and non-geothermal uses have been discouraged since 1989, when the PGRA was first 
adopted.  The proposed project’s consistency with applicable General Plan policies is presented in 
Exhibit 5.1-6 and summarized below. 

• Land Use Compatibility.  Discouragement of non-geothermal uses in the PGRA, and protection of 
non-geothermal uses from adverse geothermal impacts. 

The project would expand existing geothermal facilities and operations that are located within the 
PGRA, which was adopted in 1989.  Geothermal development is recognized as likely in the 
PGRA, and non-geothermal uses are discouraged to minimize potential conflicts.  County policies 
also require that existing non-geothermal uses, such as residences, be protected from adverse 
geothermal impacts.  The project would expand existing geothermal facilities and would not 
introduce non-geothermal uses to the site.  The project would have potentially significant land use 
compatibility impacts related to traffic, air quality, and noise.  These impacts are discussed in 
Sections 5.2 Traffic and Circulation, 5.3 Air Quality, and 5.4 Noise.  With implementation of 
mitigation measures identified in this EIR/EA, these impacts would be reduced to less-than-
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significant levels, and the project would be consistent with land use compatibility policies of the 
General Plan. 

• Economic Development.  Encouragement of geothermal development that benefits the local 
economy. 

CEQA does not require a discussion of socioeconomic impacts, except if they could result in 
physical changes, and states that social or economic effects shall not be treated as significant 
effects (see CEQA Guidelines Sections 15064(f) and 15131).  The project would generate 60 
temporary jobs during construction as well as five new permanent jobs during project operation.  
Therefore the project would be consistent with economic development policies of the General 
Plan. 

• Transportation Adequacy and Safety.  Avoidance of residential areas by geothermal traffic. 

The project would use access routes that would pass near residences.  As discussed in Section 5.2 
Traffic and Circulation, the project would result in potentially significant traffic safety impacts 
that could be reduced to less-than-significant levels with mitigation measures.  Section 6.3 
Alternative Access provides an analysis of an alternative access route.  With implementation of 
the mitigation measures identified in Section 5.2, these impacts would be reduced to less-than-
significant levels, and the project would be consistent with traffic adequacy and safety policies of 
the General Plan.   

• Geothermal Resource Adequacy.  Adequate steam supplies to support intended power generation. 

Chapter 4.0 Geothermal Resources evaluates the adequacy of steam supply to support the 
intended power generation at the project site.  The analysis concludes that the project sponsor 
could achieve the project objectives for power generation.  Therefore, although the General Plan 
geothermal resources policies are applicable to new power plants only and the proposed project is 
intended to make the existing power plant operate more efficiently and profitably, the project 
would be consistent with General Plan geothermal resources policies.   

• Environmental Protection.  Standards for mitigating impacts to air quality, water quality, 
biological resources, cultural resources, light pollution, noise, earth-moving, seismicity, and 
emergency response. 

The project would have potentially significant impacts to air quality, water quality, biological 
resources, cultural resources, night sky illumination, noise, seismicity, and emergency response.  
With implementation of the mitigation measures identified for these impacts in Chapter 5.0 
Environmental Setting, Impacts, and Mitigation Measures, these impacts would be reduced to 
less-than-significant levels, and the project would be consistent with environmental protection 
policies of the General Plan.  However, as noted in Section 5.5 Biological Resources, the project 
would have a significant and unavoidable impact on serpentinite plants which could not be 
mitigated. 8  Therefore, the project would not be consistent with General Plan Policy OSC-1.1, 
which encourages protection of environmentally sensitive wildlife and plant life.   

                                                      

8  Chapter 6.0 Alternatives evaluates an alternate well pad location that would substantially avoid or reduce impacts to 
special-status plant species. 
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Project Consistency with the Lake County Zoning Ordinance 

As stated in Section 3.0 Description of the Proposed Project / Proposed Action, the project sponsor 
has requested rezoning of the PDR area within the proposed project area to RL.  The portion of the 
project area at present within the PDR zoning district is approximately 112 acres of the 450 acre lease 
on the Binkley property.  The RL zoning designation for this project area would be consistent with the 
Lake County General Plan land use designation of RL.  The proposed project includes a request to 
rezone 115 acres from PDR-BF to RL-BF.  In concert with the rezoning request, the project sponsor 
has also applied for a Major Use Permit to allow geothermal field development and road construction 
on the project site.  These are both conditionally allowable uses in the RL zone.  With rezoning 
approval and Major Use Permit issuance, the project would be consistent with the provisions of the 
Zoning Ordinance.  Chapter 6.0 Alternatives includes a discussion of an alternative project that 
would reduce the area needed to be rezoned to 60 acres. 

Project Consistency with the Cobb Mountain Area Plan 

The project would expand existing geothermal facilities and operations that are located within the 
PGRA, which was adopted in 1989.  Geothermal development is recognized as likely in the PGRA, 
and non-geothermal uses are discouraged to minimize potential conflicts.  However, existing 
residences are located in the project site vicinity.  The project would have potentially significant land 
use compatibility impacts related to traffic, air quality, and noise.  These impacts are discussed in 
Sections 5.2 Traffic and Circulation, 5.3 Air Quality, and 5.4 Noise.  With implementation of 
mitigation measures identified in this EIR/EA, these impacts would be reduced to less-than-significant 
levels, and the project would be consistent with land use compatibility policies of the CMAP. 

The project would generate 60 temporary jobs during construction as well as five new permanent jobs 
during project operation.  This would represent an incremental expansion of existing geothermal 
operations that would contribute to the local economy.  Therefore, the project would be consistent 
with the economic development provisions of the CMAP. 

The project would have potentially significant impacts to air quality, water quality, cultural resources, 
night sky illumination, noise, seismicity, and emergency response.  With implementation of the 
mitigation measures identified for these impacts in Chapter 5.0 Environmental Setting, Impacts, 
and Mitigation Measures, these impacts would be reduced to less-than-significant levels, and the 
project would be consistent with the natural resources, water resources, and public safety provisions of 
the CMAP.   

Project Consistency with the Big Valley Groundwater Management Plan 

As stated in Section 5.6 Hydrology and Water Quality, groundwater pumping during the drilling 
phase of the project could have a substantial adverse effect on surrounding wells.  With 
implementation of the mitigation measures identified in Section 5.6, this impact would be reduced to a 
less-than-significant level, and the project would be consistent with the provisions of the Big Valley 
Groundwater Management Plan.   



5.1 Land Use, Population, and Housing 
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

5.1 - 52 

IMPACT ANALYSIS 

Impact 5.1-1 Land Use Conflicts 
Although implementation of the project would not physically divide an established community, it 
would result in land use conflicts between the proposed geothermal development and existing 
residential uses.  This would be a less-than-significant impact. 

The project would expand existing geothermal facilities and operations at the Bottle Rock Power Plant 
and geothermal steam field, which is located within the PGRA.  Geothermal development has 
occurred at the project site since 1980, consistent with General Plan designations, and non-geothermal 
uses have been discouraged since 1989, when the PGRA was first adopted.  The proposed project 
would be located within the Francisco and BRP GeoResource Leaseholds, in an area that is primarily 
rural open space, and would not physically divide an established community.   

However, project implementation would result in land use conflicts (e.g., traffic safety, odor 
emissions, noise, and visual impacts) between proposed development and existing residential uses 
during project construction and operation.  The physical impacts are discussed in Sections 5.2 Traffic 
and Circulation, 5.3 Air Quality and Climate Change, 5.4 Noise, and 5.11 Visual Resources.  
With implementation of mitigation measures identified in the respective sections of this EIR / EA, 
these impacts would be reduced to less-than-significant levels.  No additional mitigation would be 
required. 

Mitigation Measure 5.1-1  None required.  

Impact 5.1-2 Housing, Employment, and Population  
Implementation of the proposed project would create new jobs and energy sources that could 
induce population growth in the area.  This would be a less-than-significant impact. 

The proposed project would not introduce new housing and would not result in a substantial housing 
need, as housing needs are expected to be negligible. 9  Thirty short-term construction jobs are 
expected to be taken by local residents who already have housing.  In addition, 15 longer-term well-
drilling jobs are expected to be filled by geothermal specialty crews from outside the area.  The project 
would create five permanent operating jobs that are expected to be filled by local residents who 
already have housing.  Therefore, housing demand, if any, would be readily accommodated by the 
area’s lodging facilities and vacant housing supply.   

The proposed project would have a beneficial, but minor, effect on local employment.  The number of 
construction, drilling, and operating jobs associated with the proposed expanded Bottle Rock Power 
Plant is small in comparison to the local labor force.  The 30 construction jobs are expected to be taken 
by local residents for a construction period of five months.  Given the high unemployment in the 
county, these jobs are expected to be readily filled by local workers with the required construction 
experience.  Fifteen well-drilling jobs are expected to be filled by geothermal specialty crews that 
travel regionally to drilling sites in the western U.S.  Furthermore, five permanent operating jobs are 
expected to be filled by current residents from the local pool of workers with The Geysers experience.  
Therefore, new jobs would be readily filled by the area’s stock of unemployed workers.   

                                                      

9  Bottle Rock Power LLC Petition to Amend, California Energy Commission, 2009. 
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The proposed project would result in greater amounts of energy harnessed by PG&E.  This newly 
available energy could be used to expand development within the northern and central California 
PG&E service areas.  However, with PG&E’s goal and efforts to diversify its energy portfolio, it is 
more likely that this renewable geothermal energy would replace existing non-renewable energy 
currently utilized by existing population within PG&E’s service territory.  Therefore, expansion of 
energy infrastructure (specifically, the geothermal facilities of the Bottle Rock Power Plant) would not 
induce substantial population growth in the area.  Therefore, the project would have a less-than-
significant impact associated with housing, employment, and population. 

Mitigation Measure 5.1-2  None required.  



5.2 TRAFFIC AND CIRCULATION 
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5.2 TRAFFIC AND CIRCULATION 

This section presents an evaluation of the potential impacts to the traffic and transportation systems by 
the proposed BRP Steam Project.  This report includes new analysis and a peer review of the traffic 
analysis provided in technical reports from W-Trans and submitted to the California Energy 
Commission in 2009. 

Traffic and Circulation – Environmental Setting / Affected Environment 

REGIONAL SETTING 

The BRP Steam Project site is located in a remote mountainous area where access to the regional 
transportation system, including county roads and state and federal highways, is via a network of 
private roads.  The project site is currently accessed via two private roads, Rabbit Valley Road and 
High Valley Road, with High Valley Road providing a connection to Bottle Rock Road, a county road, 
which in turn provides connection to California State Route 175 (SR 175).  SR 175 provides access to 
the region and beyond via State Routes 129 (SR 129) and 20 (SR 20).  The project site and study area 
map with the regional transportation network is shown in Exhibit 5.2-1. 

PROJECT LOCATION 

The proposed project would be constructed on a site in Lake County, northwest of the community of 
Cobb, near the existing Bottle Rock Geothermal Power Plant and within its leasehold on High Valley 
Road known as the Francisco Lease.  Except for local residents, public access to the project site is 
restricted.  Several gates along High Valley Road restrict access to the geothermal operations and 
other land uses in the area, and they are equipped with surveillance cameras that can monitor vehicular 
traffic.  One gate is located at the entrance to High Valley Road on the west leg of the Bottle Rock 
Road/High Valley Road intersection, and a second gate is located on the BRP Steam Project property 
at the entrance to Rabbit Valley Road.   

For purposes of this evaluation, the study area consists of one public road, two private roads, and one 
study intersection that constitute the proposed access route.  The project site and study area are shown 
in Exhibit 5.2-1.  The roads and intersection studied include: 

• Bottle Rock Road (public road maintained by the County): the two-mile segment beginning 
one-half mile north of Sulfur Creek Road and ending one mile south of the intersection with High 
Valley Road; 

• High Valley Road (private road): from Bottle Rock Road to Rabbit Valley Road; 
• Rabbit Valley Road (private road): from High Valley Road to Lee Road and through to 

Coldwater Creek Road; and 
• Bottle Rock Road/High Valley Road Intersection. 
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Project Site and Study Area

Project Site & Study Area rev1.ai

Source: W-Trans, September 2009.
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Study Roadways 

Bottle Rock Road 

Bottle Rock Road is a remote, two-lane public highway, which typically aligns in a northwest-
southeast direction in the vicinity of the project; it has two 12-foot travel lanes and limited shoulders.  
Passing is restricted because of its curvilinear alignment.  Bottle Rock Road most closely fits the 
“minor arterial” classification in the Lake County General Plan, with a design capacity of 12,000 
vehicles per day.  It is designed to accommodate truck traffic and generally has a 45 miles per hour 
(mph) posted speed limit within the study area.  The speed limit is reduced to 25 mph through curves.  
The roadway was specifically designed and constructed to provide access to the geothermal operations 
in the area and was intended to serve the types of traffic expected to be generated by the project. 

The Highway Capacity Manual 2000, published by the Institute of Transportation Engineers, is a 
widely used standard for determining roadway classification, based on traffic capacity.  The Highway 
Capacity Manual uses criteria such as interconnectedness within a transportation network, speed, 
terrain, roadside development, and driveway access to determine whether a two-lane highway is a 
Class I or Class II arterial.  Given the location, intended design of the roadway that provides localized 
connectedness, and rugged terrain, Bottle Rock Road is considered a Class II arterial. 

Lake County staff members conduct an annual traffic volume monitoring program to collect average 
daily and peak hour traffic volumes on all arterial roadways, including various segments of Bottle 
Rock Road.  A count performed in February 2009 south of Sulfur Creek Road, approximately one-half 
mile north of High Valley Road, measured a weekday average daily traffic (ADT) of 1,131 vehicles 
per day, including 106 PM peak hour vehicles.   

High Valley Road 

High Valley Road is a narrow, one-lane private road, approximately one and a half miles in length.  
High Valley Road connects to the public street network at Bottle Rock Road to the east and continues 
to the Saw Mill Road/Rabbit Valley Road/High Valley Road intersection to the west.  High Valley 
Road provides access to the Bottle Rock Power Plant and to residents in the vicinity.  High Valley 
Road continues northwest through this intersection as a narrow, gravel-surfaced roadway, following 
High Valley Creek and intersecting with Lee Road approximately 0.6 mile west of the Rabbit Valley 
Road/Lee Road intersection.  This segment of High Valley Road was excluded from this analysis, as it 
will not carry project vehicle traffic. 

A security gate at the Bottle Rock Road/High Valley Road intersection limits access to vehicles that 
have a specific destination within the area and prevents truck access between the hours of 7:00 AM 
and 7:00 PM.  A second security gate is located near the Francisco Pad, approximately one mile from 
the Bottle Rock Road/High Valley Road intersection.  High Valley Road most closely fits the 
“Substandard Collector” classification in the Lake County General Plan, with a design capacity of 
3,600 vehicles per day.  The Highway Capacity Manual does not provide classifications for very low 
volume roadways like High Valley Road because demand is not expected to exceed capacity. 

High Valley Road is paved, ranging in width between 18 and 20 feet.  Sections of High Valley Road 
currently are being widened.  Various traffic control devices and signs have been installed, including 
15 mph speed limit signs, radar speed feedback signs, mirrors at curves, and yield signs at several 
“side street” approaches.  The radar speed feedback signs are equipped with video cameras so that 
motorists who approach at speeds greater than 20 mph are photographed in an effort to control speeds.  
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One radar speed monitor is located about 2,000 feet west of the Bottle Rock Road/High Valley Road 
intersection.   

The traffic counting equipment on High Valley Road is used to record daily exiting vehicles, and 
assuming each exiting vehicle made a prior inbound trip, the data were used to determine weekday 
ADT volumes.  Based on measurements recorded in July 2009, the daily traffic volumes ranged 
between 15 and 69 outbound vehicles, or 30 and 138 total vehicle trips per day on the road.   

Rabbit Valley Road 

Rabbit Valley Road is a narrow, one-lane, unpaved, private road approximately one-half mile in 
length.  Rabbit Valley Road connects to High Valley Road/Saw Mill Road to the south, and Lee Road 
and the proposed East Pad to the north.  Rabbit Valley Road most closely fits the “Substandard 
Collector” classification from the Lake County General Plan road classification guidelines, with a 
design capacity of 3,600 vehicles per day.  The Highway Capacity Manual does not provide 
classifications for very low volume roadways like Rabbit Valley Road because demand is not expected 
to exceed capacity. 

Rabbit Valley Road functions as a local road that provides access to a few residences and is similar to 
High Valley Road, although unpaved and further removed from the public street network.  One gate at 
the north leg of the Saw Mill Road/Rabbit Valley Road/High Valley Road intersection restricts access 
to this roadway segment.  Within the study area, Rabbit Valley Road is approximately 15 feet wide 
and has an estimated maximum grade of 12 percent. 

Saw Mill Road 

Saw Mill Road is a narrow, one-lane, unpaved private road, providing access to the Calpine Power 
Plant.  Access to this road is restricted by a security gate.  This road would not be used by project 
vehicles. 

Study Intersections 

Bottle Rock Road/High Valley Road 

Bottle Rock Road/High Valley Road meet at a T-intersection with stop controls on the High Valley 
Road approach and separate left- and right-turn lanes.  Bottle Rock Road has one travel lane on each 
approach.  Although the road has limited shoulder area, the intersection includes a sufficiently wide 
area for parking or vehicular refuge for those vehicles unable to enter the gated roadway.  The gate on 
High Valley Road is set back approximately 50 feet west of Bottle Rock Road. 

Alternative Transportation Facilities 

The following transportation facilities were reviewed to determine if such facilities may be affected by 
or serve the project: airports, railroads, transit, bicycle, and pedestrian facilities.  None are expected to 
serve or be affected by the project. 

Airport  

The airport located closest to the project site is Paul Hoberg Airport, a small general aviation facility 
approximately six miles east of the project site.   
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Rail  

No railroad lines extend through or around Lake County, nor are there plans to install such facilities at 
this time.  The closest railroad alignment is the North Western Pacific Railroad, found more than 
ten miles west of the project site in Sonoma County, and it currently is not operational. 

Transit  

Public bus services are not provided nor planned to be added at this time within the study area. School 
buses serve residents on Bottle Rock Road, near the Bottle Rock Road/SR 175 intersection. 

Bicycle and Pedestrian 

The Lake County Regional Bikeway Plan identifies five existing bikeways within the cities of 
Clearlake and Lakeport and the communities of Kelseyville, Lower Lake, and Middletown.  All five of 
these bikeways are classified as Class II, or on-street bike lanes.  The closest bike path to the proposed 
project is in the community of Kelseyville, but because this community is more than nine miles north 
of the project site, it would not be affected by the project.   

TRIP GENERATION 

In addition to daily traffic counts obtained from traffic count equipment, the project sponsor provided 
specific information relative to staffing, mode of travel, and trip purpose (whether the trips were 
associated with the existing power plant, steam field operations, or a delivery).  Staffing trips were 
further categorized by employment status, including employees and subcontractors.  Regular 
operations require 13 regular employees and 16 contract employees who handle steam field 
operations, and 11 regular employees associated with power plant operations.  Employees typically 
work 40 hours per week, working four, 10-hour days that usually begin at 6:00 AM or 8:00 AM.  
Outside of these hours, the power plant is staffed 24 hours per day by several employees who work in 
shifts to maintain plant operations.  Based on these figures, the estimated site-generated traffic is 136 
vehicle trips per day, with 25 percent of these trips assumed to occur during the weekday PM peak 
hour.  The existing site-generated trip generation is summarized in Exhibit 5.2-2. 
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Exhibit 5.2-2 
Existing Site-Generated Trip Generation 

Use Type 

Staffing Mode 
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Steam Field 
Operations 13 16 29 0 0 0 58 15 

Power Plant 
Operations 11   0 11 0 0 0 22   5 

Miscellaneous 
Site Activities   0 14 14 3 3 8 56 14 

Total 24 30 54 3 3 8 136 34 

a 25 percent of the daily traffic is assumed to occur during the PM peak hour. 

Source: W-Trans, September 2009. 

Level of Service Methodology 

The operation of a local roadway network is commonly evaluated using Level of Service (LOS) 
methodology.  This methodology qualitatively characterizes traffic conditions associated with varying 
levels of vehicular traffic, ranging from LOS A (indicating free-flow traffic conditions with little or no 
delay experienced by motorists) to LOS F (indicating congested conditions where traffic flows exceed 
design capacity and result in long queues and delays).  The LOS methodology applies to both 
signalized and unsignalized intersections and is summarized in Exhibit 5.2-3.   

The Highway Capacity Manual capacity analysis provides a roadway LOS methodology, similar to 
intersection LOS, based on the volume-to-capacity (v/c) ratio of the roadway. 1  The roadway segment 
Level of Service methodology found in Chapter 20 of the Highway Capacity Manual, "Two-Lane 
Highways," was the basis of the analysis performed for Bottle Rock Road.  Basic roadway LOS 
criteria and definitions are presented in Exhibit 5.2-4.   

                                                      

1  Highway Capacity Manual 2000, Transportation Research Board, Institute of Transportation Engineers, 2000. 
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Exhibit 5.2-3 
Level of Service Criteria for Intersections 

LOS Average Delay 
(seconds) Traffic Flow Characteristics 

A ≤ 10.0 No delay for stop-controlled approaches 

B > 10.0 and 
≤ 15.0 Operations with minor delays 

C > 15.0 and 
≤ 25.0 Operations with moderate delays 

D > 25.0 and 
≤ 35.0 Operations with some delays 

E > 35.0 and 
≤ 50.0 Operations with high delays, and long queues 

F > 50.0 Operations with extreme congestion, very high delays and long queues, 
unacceptable to most drivers 

Source: Highway Capacity Manual 2000, Transportation Research Board, Institute of Transportation Engineers, 2000. 

Exhibit 5.2-4 
Level of Service Criteria for Roadways 

LOS V/C Ratio Traffic Flow Characteristics 

A 0.00-0.60 Free flow; insignificant delays 
B 0.61-0.70 Stable operation; minimal delays 
C 0.71-0.80 Stable operation; acceptable delays 
D 0.81-0.90 Approaching unstable flow; queues develop rapidly (no excessive delays) 
E 0.91-1.00 Unstable operation; significant delays and long queues 
F >1.00 Forced flow; jammed conditions 

Source: Highway Capacity Manual 2000, Transportation Research Board, Institute of Transportation Engineers, 2000. 

EXISTING CONDITIONS LEVEL OF SERVICE  

Study Roadway Segments 

All study roadway segments currently operate at LOS A, meaning that motorists on most of the 
roadways do not experience substantial delays, even during peak travel hours.  The Lake County LOS 
standard for acceptable traffic operations on County roads is LOS C or better where feasible. 2  

                                                      

2  General Plan Transportation and Circulation Element, County of Lake, 2008. 



5.2 Traffic and Circulation  
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

5.2 - 8 

Bottle Rock Road 

Traffic counts conducted in July 2009 were obtained from W-Trans and used in this study.  Count data 
indicate that Bottle Rock Road currently carries 106 vehicles per hour during the weekday PM peak 
hour.  Based on the count data, Bottle Rock Road is currently operating at acceptable LOS A with a 
v/c ratio of 0.06. 

High Valley Road 

Area residents pass by the traffic count station, contributing an estimated ADT volume of 20 trips.  
Combined with the 136 site-related trips, the ADT volume on High Valley Road is 156 vehicles per 
day.  This is more than the highest count obtained in July, indicating a conservative estimate.  Low 
traffic volumes observed on this roadway segment indicate that it is currently operating under capacity 
at acceptable LOS A with a v/c ratio of 0.07.   

Rabbit Valley Road 

Rabbit Valley Road was assumed to carry the same amount of vehicles as High Valley Road.  Low 
traffic volumes observed on this roadway segment indicate that it currently is operating under capacity 
at acceptable LOS A with a v/c ratio of 0.07.  

Study Intersection 

Operation of the study intersection was analyzed using the “Two-Way Stop-Controlled” intersection 
capacity method from the Highway Capacity Manual.  This methodology determines LOS for each 
minor turning movement by estimating the level of average delay in seconds per vehicle.  Lake 
County does not specify an intersection LOS standard; however, a standard of LOS C for overall 
intersection operation was chosen for this analysis. 

Bottle Rock Road/High Valley Road 

The Bottle Rock Road/High Valley Road intersection is an unsignalized T-intersection with stop 
controls on the eastbound High Valley Road approach and separate left- and right-turn lanes.  Bottle 
Rock Road has one travel lane on each approach.  Although the roadway has limited shoulder area, the 
intersection includes a sufficiently wide area for parking or vehicular refuge for those vehicles unable 
to enter the gated street.  An access control gate on High Valley Road is set back approximately 
50 feet west of Bottle Rock Road. 

Turning movements were estimated based on traffic counts obtained from W-Trans for High Valley 
Road and Bottle Rock Road, conducted in July and February 2009, respectively.  It was conservatively 
assumed that 25 percent of the 156 weekday daily trips on High Valley Road, or 39 trips, are made 
during the PM peak hour, including 34 trips associated with the existing geothermal operations and 
five trips associated with nearby residences.   

The trip distribution pattern used to allocate these trips through the intersection was based on the 
expectation that 60 percent of the vehicles travel to and from the north on Bottle Rock Road, and 
40 percent travel to and from the south.  Of the 106 trips measured on Bottle Rock Road, 64 trips were 
traveling northbound and the remaining 42 trips were traveling southbound.  It was also assumed that 
all the site-related trips were outbound, with employees leaving work during the weekday PM peak 
hour, and the residential trips on High Valley Road were inbound, with residents returning home at the 
end of the typical work day.   
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Based on these traffic volumes and trip distribution assumptions, the study intersection currently 
operates at acceptable LOS A, with an average delay of 9.2 seconds per vehicle on the stop-controlled 
eastbound approach.   

The existing traffic volumes for the Bottle Rock Road/High Valley Road intersection are shown in 
Exhibit 5.2-5.   

All study roadway segment and intersection LOS calculations are provided in Appendix B. 

Existing Percentage of Passenger Vehicles and Trucks 

Bottle Rock Road 

According to County staff, Bottle Rock Road was constructed to provide access to the geothermal sites 
in the area and, given the industrial nature of this land use, it was estimated that the traffic flow on 
Bottle Rock Road contains a higher-than-average percentage of heavy vehicles or trucks.  On average, 
heavy vehicles constitute between two and five percent of a traffic stream; however, observations 
conducted in February 2010 indicate that approximately ten percent of the traffic flow along Bottle 
Rock Road consists of trucks and heavy vehicles. 

High Valley Road 

Based on information provided by W-Trans and the project sponsor, who collects traffic counts on 
High Valley Road, High Valley Road likely carries a higher-than-average percentage of heavy 
vehicles, with approximately 20 percent of the traffic flow consisting of trucks and heavy vehicles.   

Rabbit Valley Road 

Rabbit Valley Road was assumed to carry the same mix of heavy vehicles and passenger vehicles as 
High Valley Road, with an estimated 20 percent of the traffic flow consisting of trucks and heavy 
vehicles. 

HAZARDOUS MATERIAL TRANSPORT DESTINATION AND ROUTE 

The current hazardous material disposal volume is estimated to average one truck load per week, 
destined for a waste chemical landfill known as Kettleman Hills Landfill, located several hundred 
miles south of the project site along Interstate 5 (I-5).  No direct route exists between the project site 
and the landfill, although several circuitous routes are available.  One possible route involves traveling 
north on Bottle Rock Road, west on SR 175, east on SR 20, and south on SR 16 to I-5. 
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TRAFFIC SAFETY 

The American Association of State Highway and Transportation Officials (AASHTO) guidelines 
typically do not require upgrading of the geometry of low volume existing roads unless evidence of a 
site-specific safety problem exists.  This is because accidents are rare on this type of road, reflecting 
very low traffic volumes and slow speeds.  To identify any road features that currently affect the safety 
of public travel within the study area, collision history and stopping sight distances for the three study 
roadways were reviewed. Such a review can determine if any trends or patterns exist that may indicate 
a traffic safety issue.   

Collision Data 

Collision rates were calculated based on the most recent available records from October 1, 2003 
through September 30, 2008, obtained from the California Highway Patrol and published in their 
Statewide Integrated Traffic Records System reports.  Rates were determined by comparing the 
number of collisions with the total annual volume over a span of six years for each of the intersections 
on the study segments where collision data was available.  Collision data is provided in Appendix B.    

Exhibit 5.2-6 provides a summary of the collision data for each intersection.  In addition, the primary 
causal factors of each incident rate were examined to determine the cause of the collision.  Exhibit 
5.2-7 outlines the results for each intersection.  
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Exhibit 5.2-6 
Intersection Collision Rate Summary 2003-2008 

Location 
Involved with 

Total Injuries Rate b 
Vehicle Bicycle Pedestrian Other a 

Bottle Rock Road 
1.  15484 Bottle Rock Rd 0 0 0 1 1 0 0.27 
2.  Anderson Wy 0 0 0 1 1 0 0.27 
3.  Cole Creek Rd 2 0 0 3 5 5 1.34 
4.  Harrington Flat Rd 2 0 0 16 18 4 4.83 
5.  High Valley Rd 2 0 0 1 3 0 0.81 
6.  Kahms Rd 1 0 0 1 2 1 0.54 
7.  Nancy Rd 0 0 0 1 1 0 0.27 
8.  Penson Rd 1 0 0 0 1 0 0.27 
9.  Rainbow Rd 1 0 0 5 6 5 1.61 
10.  SR 175 3 0 0 0 3 2 0.81 
11.  SR 29 8 0 0 2 10 4 2.68 
12.  Sulphur Creek Rd 2 0 0 4 6 4 1.61 

Total 22 0 0 35 57 25 1.28 c 
High Valley Road 
13.  10915 High Valley Rd 0 0 0 1 1 0 0.27 
14.  SR 20 0 0 0 2 2 4 3.22 
15.  Cerritos Rd 0 0 0 3 3 3 4.83 
16.  Lakeview Rd 0 0 0 1 1 2 1.61 
17.  Valley Oak Rd 0 0 0 1 1 0 1.61 

Total 0 0 0 8 8 9 2.58 c 

a Includes collisions with objects and collisions marked as “Not Stated,” “Fixed Object,” or “Unknown.” 
b Incident rates in collisions per million vehicles entering the intersection. 
c Average incident rate for this study roadway segment.   

Sources: California Department of Transportation, 2007, and AECOM Transportation, February 2010. 
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Exhibit 5.2-7 
Intersection Collision Primary Causal Factors 

Cross Street 

Primary Causal Factors 

Auto R/W
Violation 

Wrong 
Side of 
Road 

Unsafe 
Speed 

Other 
Hazardous 
Movement 

Improper 
Turning 

DUI 
Unknown/

Other/ 
Not Stated 

Bottle Rock Road 
1.  15484 Bottle Rock Rd 0 0 1 0 0 0 0 
2.  Anderson Wy 0 0 0 0 0 0 1 
3.  Cole Creek Rd 0 0 2 0 3 0 0 
4.  Harrington Flat Rd 0 3 3 5 4 1 2 
5.  High Valley Rd 0 1 0 0 0 0 0 
6.  Kahms Rd 0 1 1 0 0 0 0 
7.  Nancy Rd 0 0 1 0 0 0 0 
8.  Penson Rd 0 0 0 1 0 0 0 
9.  Rainbow Rd 0 0 1 2 2 1 0 
10.  SR 175 1 0 1 0 0 0 1 
11.  SR 29 3 0 5 0 1 1 0 
12.  Sulphur Creek Rd 1 2 1 0 0 1 1 

Total 5 7 16 8 10 4 5 

High Valley Road 
13.  10915 High Valley Rd 0 0 0 1 0 0 0 
14.  SR 20 0 0 0 0 0 2 0 
15.  Cerritos Rd 0 0 0 0 2 1 0 
16.  Lakeview Rd 0 0 0 0 0 1 0 
17.  Valley Oak Rd 0 0 1 0 0 0 0 

Total 0 0 1 1 2 4 0 

Sources: California Department of Transportation, 2007, and AECOM Transportation, February 2010. 

Generally, collision rates on the study roadway segments are lower than the statewide average incident 
rates for similar segments.  

Bottle Rock Road 

The Bottle Rock Road study roadway segment had an average collision rate of 1.28 collisions per 
million vehicle miles traveled, just below the statewide average of 1.30 for similar segments. 3   
                                                      
3  Statewide average collision rate (c/mvmt) provided by Caltrans. 
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Fifty-seven collisions were recorded over the past six years on this segment.  A review of the records 
indicates that a total of 35 collisions (61 percent) were single-vehicle collisions with fixed objects or 
non-collisions, where vehicles ran off the road and became disabled.  The remaining 22 collisions 
(39 percent) involved two vehicles.  Collisions on the Bottle Rock Road study roadway segment were 
attributed to a variety of factors, including auto right-of-way violations, driving on the wrong side of 
the road, driving at an unsafe speed, improper turning, and other hazardous movements.  Sixteen 
collisions (28 percent) resulted from drivers traveling at unsafe speeds, and four collisions (seven 
percent) resulted from driving under the influence of alcohol or drugs (DUI). 

Several intersections on the Bottle Rock Road study roadway segment have experienced a collision 
rate higher than the statewide average.  Although this information alone does not indicate a safety 
concern, further review is warranted.  Additional analysis of these intersections is provided next. 

The Bottle Rock Road/Harrington Flat Road intersection (approximately three miles north of the 
project site) had a collision rate of 4.58 collisions per million vehicle miles traveled, the highest 
accident rate on the Bottle Rock Road study roadway segment, higher than the 1.30 statewide average 
for similar segments.  Eighteen collisions were recorded over the past six years at this intersection.  A 
review of the records indicates that a total of 16 collisions (89 percent) were single-vehicle collisions 
with fixed objects, or non-collisions where vehicles ran off the road and became disabled.  The 
remaining two collisions (11 percent) involved two vehicles.  Collisions at the Bottle Rock 
Road/Harrington Flat Road intersection were attributed to a variety of factors, including driving on the 
wrong side of the road, driving at an unsafe speed, improper turning, and other hazardous movements.  
One collision was caused by a DUI. 

The Bottle Rock Road/Rainbow Road intersection (approximately two and a half miles south of the 
project site) had a collision rate of 1.61 collisions per million vehicle miles traveled, slightly higher 
than the 1.30 statewide average for similar segments.  Six collisions were recorded over the past five 
years at this intersection.  A review of the records indicates that a total of five collisions (83 percent) 
were single-vehicle collisions with fixed objects, or non-collisions where vehicles ran off the road and 
became disabled.  One collision (17 percent) involved two vehicles.  Collisions at the Bottle Rock 
Road/Rainbow Road intersection were attributed to a variety of factors, including driving at an unsafe 
speed, improper turning, and other hazardous movements.  One collision was caused by a DUI. 

The Bottle Rock Road/SR 29 intersection (approximately six and a half miles north of the project site) 
had a collision rate of 2.68 collisions per million vehicle miles traveled, higher than the 1.30 statewide 
average for similar segments.  Ten collisions were recorded over the past six years at this intersection.  
A review of the records indicates that a total of two collisions (20 percent) were single-vehicle 
collisions with fixed objects, or non-collisions where vehicles ran off the road and became disabled. 
The remaining eight collisions (80 percent) involved two vehicles.  Collisions at the Bottle Rock 
Road/SR 29 intersection were attributed to a variety of factors, including auto right-of-way violations, 
driving at an unsafe speed, and improper turning.  One collision was caused by a DUI. 

The Bottle Rock Road/Sulphur Creek Road intersection (approximately 950 feet north of the project 
site) had a collision rate of 1.61 collisions per million vehicle miles traveled, higher than the 1.30 
statewide average for similar segments.  Six collisions were recorded over the past six years at this 
intersection.  A review of the records indicates that a total of four collisions (66 percent) were single-
vehicle collisions with fixed objects, or non-collisions where vehicles ran off the road and became 
disabled.  The remaining two collisions (33 percent) involved two vehicles.  Collisions at the Bottle 
Rock Road/Sulphur Creek Road intersection were attributed to a variety of factors, including auto 
right-of-way violations, driving on the wrong side of the road, and driving at an unsafe speed.  One 
collision was caused by a DUI. 
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High Valley Road 

The High Valley Road study roadway segment had an average collision rate of 2.58 collisions per 
million vehicle miles traveled, below the 4.92 statewide average for similar segments.  Eight collisions 
were recorded over the past six years on this segment.  A review of the records indicates that all eight 
(100 percent) were single-vehicle collisions with fixed objects, or non-collisions where vehicles ran 
off the road and became disabled.  Collisions on the High Valley Road study roadway segment were 
attributed to a variety of factors, including drivers traveling at an unsafe speed, improper turning, and 
other hazardous movements.  Four collisions (50 percent) were caused by DUIs. 

Stopping Sight Distance 

Stopping sight distance is the minimum sight distance required for a driver to safely stop a vehicle on 
wet pavement after seeing an object in the roadway.  AASHTO establishes the minimum stopping 
sight distance. 4  California Department of Transportation (Caltrans) minimum stopping sight distance 
is equivalent to the average of the AASHTO minimum and desirable sight distances.   

Although greater lengths of visible roadway are desirable, the sight distance at every point along a 
roadway should be at least that needed for a driver to safely stop a vehicle after seeing an object in the 
roadway.  Generally, separate stopping sight distances for passenger cars and trucks are not 
considered.  The current standard for height of eye is 3.5 feet for passenger vehicles, and the height of 
eye for trucks is eight feet.  The extra sight distance provided by the higher seat position of a truck 
driver compensates for the extra distance needed to safely stop.   

Stopping sight distance was evaluated at 17 locations on the study roadway segments and included all 
five intersections on Bottle Rock Road study roadway segment that have experienced a collision rate 
higher than the statewide average, as well as 12 additional locations where obstructions, or 
horizontal/vertical curvature might have restricted sight distances.   

Intersections 

The primary criteria for stopping sight distance at intersections are identified by AASHTO. 5  The 
sight distance at stop-controlled intersections must be adequate for vehicles to cross, turn left, or turn 
right onto a major street.  California also uses a gap acceptance measure to determine the sight 
distance at stop-controlled intersections.  Gap acceptance data for stop-controlled intersections 
determined an 85 percent probability of gap acceptance to be 8.25 seconds and 10.0 seconds for 
passenger cars and five-axle trucks, respectively. 6  Additionally, Caltrans requires that a vehicle must 
be visible for 7.5 seconds to determine the corner sight distance at unsignalized intersections. This is 
assumed to be adequate for crossing and turning maneuvers.   

Stopping sight distances for five intersections on the Bottle Rock Road study roadway segment are 
provided in Exhibit 5.2-8. 

                                                      
4  Geometric Design of Highways and Streets, American Association of State Highway and Transportation Officials, 2004. 
5  Geometric Design of Highways and Streets, American Association of State Highway and Transportation Officials, 2004. 
6  Comparison of Sight Distance Procedures for Turning Vehicles from a Stop-Controlled Approach, Kay Fitzpatrick, J. 

Mason, Jr., and D. Hardwood, Annual TRB Meeting, 1991. 
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Exhibit 5.2-8 
Stopping Sight Distance – Intersections 

Cross Street 
Stopping Sight Distance a 

(feet) 
Northbound Southbound Eastbound Westbound 

Bottle Rock Road 

3.  Cole Creek Road 
Required 550 550 400 400 
Available 850 1,250 1,225 775 

4.  Harrington Flat Road 
Required 550 550 n/a 250 
Available 475 400 n/a 400 

9.  Rainbow Road 
Required 250 250 n/a 250 
Available 375 350 n/a 400 

11.  SR 29 
Required 550 550 725 725 
Available 1,250 N/A 2,300 2,025 

12.  Sulphur Creek Road 
Required 550 550 n/a 250 
Available 725 750 n/a 550 

a Stopping sight distance rounded to nearest 25 feet. 

Bold indicates required sight distance exceeds available sight distance. 

Sources: American Association of State Highway and Transportation Officials, 2004, and AECOM, February 2010. 

As shown in Exhibit 5.2-8, available stopping sight distance are recorded for every intersection on the 
Bottle Rock Road study roadway segment that has experienced a collision rate higher than the 
statewide average.  Insufficient sight distance was found at one intersection on the study roadway 
segment: (4) Bottle Rock Road/Harrington Flat Road (northbound and southbound approaches). 

Bottle Rock Road/Harrington Flat Road 

Available stopping distance was found to be insufficient on the northbound and southbound 
approaches (475 and 400 feet stopping sight distance available, respectively) at the Bottle Rock 
Road/Harrington Flat Road intersection (approximately three miles north of the project site).  A 
stopping sight distance of 550 feet is required where the posted speed limit is 45 mph.  Sight 
restrictions at this intersection are caused by the intersection geometry, specifically the westbound 
approach from Harrington Flat Road, which joins Bottle Rock Road at a sharp angle.  Additionally, 
sharp vertical curvature and narrow lanes on Harrington Flat Road may increase the potential for 
collisions at this intersection.   

AASHTO criteria for intersection sight distance are overly conservative and are often viewed as 
providing desirable stopping sight distance for conditions.  The models describing intersection 
operations (on which the intersection sight distance criteria are based) result in very long sight 
distances for passenger cars and trucks.  The minimum acceptable stopping sight distance is 400 feet 
for the northbound and southbound approaches.  Available stopping sight distance exceeds the 
minimum required stopping sight distance at this intersection.   
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Horizontal/Vertical Curves 

The operational characteristics of a roadway are directly affected by the horizontal alignment as well 
as by the topography of the land traversed.  Objects such as cut slopes, walls, buildings, bridge piers, 
and longitudinal barriers can create sight obstructions on the inside of curves.  Sight distances at 
driveways and/or farm field entrances are especially critical in rural areas because travel speeds are 
often higher and curves or hilly terrain may restrict sight lines.  Higher vehicle speeds cause driver 
reaction and physical stop distances to be longer. 

Stopping sight distances for horizontal/vertical curves at six locations on the study roadways are 
provided in Exhibit 5.2-9. 

Exhibit 5.2-9 
Stopping Sight Distance – Horizontal/Vertical Curves 

Location a 
Stopping Sight Distance 

(feet) b 

Required Available 
Bottle Rock Road 
1.  1.0 mile north of Bottle Rock Road / High Valley Road  495 325 
2.  1.5 miles south of Bottle Rock Road / High Valley Road 250 250 
High Valley Road 
3.  0.1 mile west of Bottle Rock Road / High Valley Road 80 175 
4.  0.3 mile west of Bottle Rock Road / High Valley Road 80 150 
5.  0.35 mile west of Bottle Rock Road / High Valley Road 80 150 
6.  0.5 mile west of Bottle Rock Road / High Valley Road 80 175 

a Stopping sight distance rounded to nearest 25 feet. 

Bold indicates required sight distance exceeds available sight distance. 

Sources: American Association of State Highway and Transportation Officials, 2004, and AECOM, February 2010. 

As shown in Exhibit 5.2-9, available stopping distance was found to be insufficient on Bottle Rock 
Road, one mile north of the Bottle Rock Road/High Valley Road intersection.  Additionally, the 
visibility of oncoming traffic is frequently obstructed, and in the event that vehicles are traveling in 
opposing directions, conflicts are likely to arise.  Additional safety measures (i.e., mirrors on sharp 
curves, speed limit signs, and related legal enforcement) are recommended on the High Valley Road 
study roadway segments to increase driver awareness and improve visibility of oncoming traffic. 
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Traffic and Circulation – Regulatory Setting 

FEDERAL REGULATIONS 

Title 49, Code of Federal Regulations (CFR), Sections 171-173 and 177 include general information, 
regulations, and definitions pertaining to the transportation of hazardous materials, the types of 
materials defined as hazardous, shipping requirements, marking of transportation vehicles, training 
requirements, and carriage by public highway.  Title 49, CFR Sections 350-399 and Appendices A-G 
address safety issues for transport of goods, materials, and substances over public highways. 

The Hazardous Materials Act of 1974, directed by the U.S. Department of Transportation, governs the 
transportation of hazardous materials. The main objective of this policy is to improve regulations and 
enforcement efforts that deal with the transportation of hazardous materials in commerce. 

STATE REGULATIONS 

The following State regulations may be applicable to the proposed project. 

The California Vehicle Code (CVC) Section 353 defines hazardous materials.  CVC Sections 31303-
31309 include regulations for the transportation of hazardous materials, routes used, and any 
applicable restrictions.  CVC Section 34500 et seq. regulates the safe operation of vehicles and 
includes those that are used for the transportation of hazardous materials.  CVC Sections 2500-2505 
authorize the issuances of licenses by the Commissioner of California Highway Patrol (CHP) for the 
transportation of hazardous materials, including explosives.  CVC Division 15, Size, Weight, and 
Load, Chapter 5, Article 6 contains transported load regulations.  Approvals from Caltrans are 
required for transportation of oversized or excessive loads over state highways, including limitations 
based on axles and wheel base lengths.  California Streets and Highway Code, Sections 117 and 660-
672 and CVC 35780 et seq. require permits for the transportation of oversized loads on county roads.  
Transportation of hazardous materials is discussed in Chapter 5.7 Hazards and Hazardous 
Materials. 

California Energy Commission 

No Conditions of Certification (COC) relate to traffic and transportation.  COCs applicable to the 
power plant would be updated to reflect the CEC’s standards after the EIR / EA process for the project 
is complete.  

REGIONAL/COUNTY/LOCAL REGULATIONS 

The following local regulations are applicable to the proposed project. 

The Lake County General Plan, Chapter 6, “Transportation and Circulation,” includes Goal T-1, an 
objective of which is to “to plan and provide a unified, coordinated and cost-efficient countywide road 
and highway system that ensures safety and maintains adequate Levels of Service (LOS) and efficient 
movement of people and merchandise.” 
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The Lake County General Plan includes Policy T-1.2, which provides guidance for road standards, 
noting “roads should be improved and constructed to the design standards recommended by the 
County Department of Public Works…and shall be based on AASHTO standards, and supplemented 
by Caltrans and County Standards.”  Exhibit 5.2-10 presents a summary of these standards. 

Exhibit 5.2-10 
Lake County Road Standards 

Design Parameter 
Road Classification 

Minor 
Arterial 

Major 
Collector 

Minor 
Collector 

Local 
Street 

Design Speed (mph) 60 50 40 30 
Number of Lanes 2-4 2-4 2 2 
Lane Width (feet) 12 12 11 11 
Right-of-Way Width (feet) 60 50 (min) 50 50 
Maximum Grade (percent) 12 12 12 16 

Source: County of Lake, 2008. 

Policy T-1.8 specifies acceptable traffic operation on County roads as LOS C or better where feasible 
and provides that LOS E is acceptable where “improving the segment to LOS C is deemed infeasible 
due to cost, negative community and/or environmental impacts, and constructability issues.”   

Policy T-1.9 provides guidance on heavy vehicle traffic, including establishing truck routes and 
otherwise restricting truck traffic routes to limit the impact in residential areas and near noise-sensitive 
land uses. 

The Lake County Road Design and Construction Standards, Section 3, Road Design Standards, gives 
guidance for design of the structural section and appropriate traffic indices for County roads.  Because 
this is a private road and is not required to be offered for dedication to the County, these County road 
standards do not apply.  However, minimum safety standards need to be applied when necessary. 

The Lake County Community Wild Fire Protection Plan (CWPP) gives guidance for private roadways. 
The plan recommends maintaining good access to homes for fire apparatus (e.g., wide enough for two 
vehicles to pass, built to carry at least 40,000 pounds, less than 15 percent grade, and room to turn). 

Exhibit 5.2-11 summarizes all local, State, and federal traffic and circulation regulations applicable to 
the BRP Steam Project.   
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Exhibit 5.2-11 
Applicable Traffic and Circulation Regulations 

Regulation Applicability 
Lake County Regulations 
Lake County General Plan  
Roads & Highways Goal T-1 

Objective to provide complete and unified countywide road 
and highway system 

Lake County General Plan  
Policy T-1.2 

County roadway standards 

Lake County General Plan  
Policy T-1.8 

Guidance for acceptable level of service on roadways 

Lake County General Plan  
Policy T-1.9 

Guidance for truck traffic  

Lake County Road Design & 
Construction Standards,  
Section 3, Pavement Design 

Guidance for pavement design structural sections or Traffic 
Indices 

Lake County Community Wild Fire 
Protection Plan  

Guidance for road improvements on private roadways 

State Regulations 
California Vehicle Code (CVC) 
Section 353 

Defines hazardous materials 

CVC, Sections 31303-31309 Regulations for transport of hazardous materials, routes used 
and restrictions 

CVC, Section 34500 et seq. Regulations for  safe operation of vehicles transporting 
hazardous materials 

CVC, Section 2500-2505 Issuing of licenses by California Highway Patrol for transport 
of hazardous materials 

CVC, Division 15, Chapter 5, 
Article 6 

Restrictions, guidance for oversized, weight and load of 
vehicles over state highways 

California Street & Highway Code
Sections 116 and 660-672, 
and CVC, 35780 et seq. 

Permits for oversized loaded vehicles on county roads 

Federal Regulations 
Title 49, CFR, Section 171-173, 
177 

Definitions, information, shipping requirements and 
transportation guidelines relating to hazardous material 

Title 49 CDR, Section 350-399 Addressing safety issues on transport over public highways 
Hazardous Material Act of 1974 Policies to improve regulations and enforcement of hazardous 

materials 

Source: W-Trans, September 2009. 
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Traffic and Circulation – Significance Criteria  

The traffic and circulation analysis uses significance criteria from Appendix G of the CEQA 
Guidelines and the Lake County General Plan.  According to these criteria, the project would have a 
significant traffic and transportation system impact if it would: 

• Create safety hazards on any project area roadway by way of a project vehicle exceeding weight 
limitations on any transportation facility, or project roadway designs that do not conform to local 
road design standards, or degrade operation below acceptable County LOS standards as described 
below: 

County-maintained roadways should be improved and maintained to provide an adequate peak 
period LOS C or better for existing and anticipated traffic volumes if upgrades such as roadway 
widening, addition of lanes via re-striping, or other safety and operational improvements are 
feasible.  The County shall allow a limited number of County roadway segments to operate at 
LOS E or better where improving operation to LOS C is deemed infeasible due to cost, negative 
community and / or environmental impacts, and constructability issues.  This lower level of 
service shall not include any State Highway unless approved by Caltrans. 

• Substantially increase hazards due to a design feature (e.g., sharp curves or dangerous 
intersections) or incompatible uses (e.g., farm equipment) 

• Result in inadequate emergency access 

• Result in inadequate parking capacity 

• Conflict with adopted policies, plans, or programs supporting alternative transportation (e.g., bus 
turnouts and bicycle racks) 

• Conflict with applicable laws, regulations, ordinances, standards, adopted local, regional, State, 
and federal plans, leases, and permits related to traffic and transportation. 
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Traffic and Circulation – Impacts / Environmental Consequences and Mitigation 
Measures 

This section discusses the anticipated traffic impacts on the study area roadways and intersection 
associated with the implementation of the proposed project as described in Chapter 3.0 Description 
of the Proposed Project / Proposed Action, including increases in traffic volumes, changes in the 
percentage of heavy vehicles, impacts on roadway and intersection capacity, and impacts associated 
with traffic safety.  The proposed access route (i.e., via Bottle Rock Road and High Valley Road) is 
analyzed.  A potential alternative access road is identified and analyzed in Chapter 6.0 Alternatives.  

The significance criteria were applied and associated impacts were evaluated under three scenarios:  

• Short-term construction phase, including drilling of initial wells; 
• Long-term construction phase, including drilling of replacement wells; and, 
• Long-term operations phase. 

NO IMPACT 

The BRP Steam Project would have no or less-than-significant impacts for the following significance 
criteria: 

• Conflict with adopted policies, plans, or programs supporting alternative transportation (e.g., bus 
turnouts and bicycle racks) 

Chapter 6 of the Lake County General Plan includes Policy T-4.2 which states “where feasible, 
businesses should include bicycle access and provisions for safe bicycle parking facilities at office 
buildings...”  In addition, it includes goals and policies for incorporating pedestrian facilities into 
projects, but does not require such for development of subdivisions with a density of less than one 
dwelling unit per acre, which is comparable to the project area.  The remote location of the project 
site and absence of bicycle connections to the project area would make compliance with this 
provision impractical.  In addition, the project would not be part of a residential development, thus 
it would not be expected to generate pedestrian traffic nor would it provide pedestrian facilities.  
Therefore, no impact would occur. 

• Result in inadequate parking capacity 

The project would provide adequate parking for employees.  Because this would not be a 
commercial or residential project that would require parking for non employees, it would have no 
impact associated with inadequate parking supply. No impact would occur. 

INITIAL CONSTRUCTION- AND DRILLING-RELATED IMPACTS 

The following section discusses potential impacts and recommended mitigation measures to decrease 
the effects of the proposed project to less-than-significant levels during construction. 
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Trip Generation and Level of Service 

As described in Chapter 3.0 Description of the Proposed Project / Proposed Action, construction 
would occur in phases.  Access road work would take approximately eight weeks and would be 
performed prior to well pads construction.  Well pads construction would take approximately 12 
weeks per pad.  Construction of the steam and injection pipeline would take approximately 16 weeks.  
Total drilling time is expected to be 60-90 days per well.  Construction of project elements is expected 
to overlap when possible.  Construction activities would be conducted between the hours of 7:00 AM 
and 7:00 PM, with well drilling to occur 24 hours per day.  Extended construction hours (7:00 AM to 
10:00 PM) would be observed for a six- to eight-week period during construction of the East Pad.   

A total of 30 construction crew members would be required for construction of the access road and 
both well pads.  Construction of the steam pipeline would require approximately 15 workers.  The 
project sponsor plans to operate only one construction crew on extended work hours (i.e., no shift 
change) to minimize vehicle trips each day.  Additionally, although construction is expected to occur 
in phases, it was conservatively assumed that all construction workers would drive to and from the 
project site on the same day, resulting in a total of 45 workers per day, with an estimated 50 percent of 
the daily construction staffing trips to occur during the weekday PM peak hour.   

A total of 36 truck loads would be required to deliver the drilling rig components to the site, ten of 
which would need pilot cars because of anticipated oversized loads.  Such deliveries would not be 
expected on a single day, though this was conservatively assumed for evaluating project traffic 
volumes.  Road improvements would require cut and fill of material.  To minimize removal of site 
material, reuse of cut material at needed fill areas is planned, though five dump trucks or ten-wheeler 
trucks were assumed to transport cut materials off-site on occasion.  Pad construction materials 
(approximately 20,000 cubic yards of fill material) would be delivered via ten-wheeler trucks.  It was 
assumed that twelve ten-wheeler trucks would be used on any given day to transport materials or 
equipment relative to well pad construction.  A total of seventeen ten-wheeler trucks were therefore 
assumed to travel to and from the site per day.  Pipeline construction materials would be delivered via 
truck-trailer combinations, with a maximum of five deliveries to occur on any given day.  Fifteen 
percent of truck traffic would occur during the weekday PM peak hour. 

During the construction phase, the project would be expected to generate a maximum of 246 daily 
trips, including 57 trips during the weekday PM peak hour.  Exhibit 5.2-12 summarizes the existing 
plus project construction trip generation assumptions applied.  Exhibit 5.2-13 shows the resulting 
turning movement volumes at the Bottle Rock Road/High Valley Road intersection.  Exhibit 5.2-14 
summarizes the construction phase study roadway segment and intersection level of service.   
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Exhibit 5.2-12 
Trip Generation during Construction Phase 

Use Type 

Staffing Trips by Mode  
(per hour) 

Week-
Day 
Daily 
Trips 

PM Peak 
Hour 
Trips 
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Existing 

Steam Field 
Operations 13 16 29 0 0 0 58 15 

Power Plant 
Operations 11 0 11 0 0 0 22 5 

Miscellaneous Site 
Activities 0 14 14 3 3 8 56 14 

Sub-Total  
Existing 24 30 54 3 3 8 136 34 

Construction 
Drill Pads + Well + 
Access Road 0 30 30 10 17 36 186 40 

Pipeline 
Construction 0 15 15 0 10 5 60 17 

Sub-Total 
Construction 0 45 45 10 27 41 246 57 

Total  
(Existing plus 
Construction) 

24 75 99 13 30 49 382 91 

Source: W-Trans, September 2009. 
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Exhibit 5.2-13
Construction Phase Traffic Volumes - PM Peak Hour
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Exhibit 5.2-14 
Construction Phase Level of Service 

Location 
Existing  Construction 

Phase  

LOS v/c 
Delay  a LOS v/c 

Delay  a 
Roadway Segment 
Bottle Rock Road A 0.06 A 0.09 
High Valley Road A 0.07 A 0.16 
Rabbit Valley Road A 0.07 A 0.15 
Intersection 
Bottle Rock Road/High Valley Road A 9.2 A 9.8 

a Volume-to-capacity ratio presented for study roadway segments, seconds of delay presented for study intersection. 

Source: AECOM, February 2010. 

Impact 5.2-1 LOS on Bottle Rock Road 
Project construction would generate additional trips by construction-related vehicles that would 
increase traffic volumes on Bottle Rock Road.  This would be a less-than-significant impact. 

With the addition of construction-related trips to the existing traffic volumes on Bottle Rock Road, the 
maximum two-way weekday PM peak hour volume would increase from 106 vehicles per hour to 163 
vehicles per hour, and Bottle Rock Road would be expected to operate under capacity with a v/c ratio 
of 0.09, representing an acceptable LOS A under Lake County standards.   

This would be a less-than-significant impact.   

Mitigation Measure 5.2-1  None required. 

Impact 5.2-2 LOS on High Valley Road 
Project construction would generate additional trips by construction-related vehicles that would 
increase traffic volumes on High Valley Road.  This would be a less-than-significant impact. 

With the addition of construction-related trips to the existing traffic volumes on High Valley Road, the 
maximum two-way weekday PM peak hour volume would increase by 57 trips per hour, from 39 
vehicles per hour to 96 vehicles per hour.  High Valley Road would operate under capacity with a v/c 
ratio of 0.16, representing an acceptable LOS A under Lake County standards.   

This would be a less-than-significant impact.   

Mitigation Measure 5.2-2  None required. 
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Impact 5.2-3 LOS on Rabbit Valley Road 
Project construction would generate additional trips by construction-related vehicles that would 
increase traffic volumes on Rabbit Valley Road.  This would be a less-than-significant impact. 

With the addition of construction-related trips to the existing traffic volumes on Rabbit Valley Road, 
the maximum two-way weekday PM peak hour volume would increase by 57 trips per hour, from 38 
vehicles per hour to 95 vehicles per hour.  Rabbit Valley Road would operate under capacity with a 
v/c ratio of 0.15, representing an acceptable LOS A under Lake County standards.   

This would be a less-than-significant impact.   

Mitigation Measure 5.2-3  None required. 

Impact 5.2-4 LOS at Bottle Rock Road/High Valley Road Intersection 
Project construction would generate additional trips by construction-related vehicles that would 
increase traffic volumes at the Bottle Rock Road/High Valley Road intersection.  This would be 
a less-than-significant impact. 

As shown in Exhibit 5.2-14, with the addition of 57 construction-related trips to the study intersection 
during the weekday PM peak hour, and using the same trip distribution assumptions made under 
existing operations, the study intersection would continue to operate acceptably at LOS A, with an 
average delay of 9.8 seconds per vehicle on the stop-controlled eastbound approach.  This would be a 
less-than-significant impact.   

Mitigation Measure 5.2-4  None required. 

Impact 5.2-5 Percentage Passenger Vehicles and Trucks on Bottle Rock Road 
Project implementation would result in a five percent increase in truck traffic on Bottle Rock 
Road during construction activities.  This would be a less-than-significant impact. 

Based on trip generation calculations and current traffic volumes on the study roadway segment, the 
percentage of trucks on the Bottle Rock Road study roadway segment would be expected to increase 
from the existing ten percent to 15 percent during construction activities.  This road, classified as a 
minor arterial roadway, would be expected to experience a five to ten percent variation in traffic 
volumes and vehicle classifications under normal conditions caused by the dynamic nature of traffic.   

This would be a less-than-significant impact.  

Mitigation Measure 5.2-5  None required. 

Impact 5.2-6 Increased Collision Hazard because of Changes in Percentage Passenger 
Vehicles and Trucks on High Valley Road 
Project implementation would result in a 40 percent increase in truck traffic on High Valley Road 
during construction activities; a substantial adverse change from normal traffic patterns and 
relative increase in hazard of truck/passenger vehicle collisions.  This would be a significant 
impact. 

Based on trip generation calculations and current traffic volumes on the study roadway segment, the 
percentage of trucks on the High Valley Road study roadway segment would be expected to increase 
from 20 percent to 60 percent during construction activities.  Although High Valley Road is not 
classified, it most closely matches the Lake County road classification description of “Substandard 
Collector,” and it is expected to carry low traffic volumes and uniform traffic patterns including a 
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constant percentage of truck traffic.  The increase of truck traffic on the High Valley Road study 
roadway segment during construction would represent a substantial adverse change and increase the 
risk of collisions between trucks and passenger vehicles.   

This would be a significant impact.  Therefore, the following mitigation would be required. 

Mitigation Measure 5.2-6  All roadway improvements and construction zones shall adhere to CA-
MUTCD Part 6, Temporary Traffic Controls, to ensure safety for workers and the traveling public.  
All hauling and construction traffic conducted by the project sponsor shall be conditioned such that 
trucks hauling materials shall be required to follow the prescribed access routes.  All construction 
workers and truck drivers shall be trained on safety awareness and standards before they begin 
working at the site.  Increased speed monitoring and enforcement shall be implemented.  Further 
evidence of site-specific safety problems can indicate the desirability of providing roadside clear zones 
or guardrails. 

Advance signing shall be installed on the study roadway segment, in conformance with the principles 
of the California Manual on Uniform Traffic Control Devices (CA-MUTCD).  Specifically, 
construction work zone signing such as G20-1, “Road Work Next 4 Miles,” and W23-1, “Slow Traffic 
Ahead” shall be posted at the Bottle Rock Road/High Valley Road intersection and at every 
intersecting street or driveway between Bottle Rock Road and the project site.  Speed limits of 15 
miles per hour (mph) currently exist and are monitored and enforced by Bottle Rock Power.  These 
limits shall remain in place and enforced, and additional mirrors shall be placed at curves to enable 
drivers to see oncoming traffic and avoid potential collisions.  Pullout areas shall be provided where 
drivers can pull off the roadway completely, if necessary.   

Significance After Mitigation  Adherence to CA-MUTCD Part 6, including worker safety training, 
would reduce safety hazards for the public and construction workers traveling along proposed access 
roads.  Signing with clear, simple messages would give drivers adequate warning of the upcoming 
construction work and potential traffic safety hazards caused by an increase in truck traffic.  Mirrored 
curves and speed limits of 15 mph would reduce the risk of collision, and pullout areas would provide 
drivers with a safe place to completely pull off the roadway, if necessary.  Implementation of 
Mitigation Measure 5.2-6 would reduce the impact to a less-than-significant level.   

Responsibility and Monitoring  The project sponsor would be responsible for funding and 
implementing all necessary roadway improvements, and the County would be responsible for 
monitoring and enforcing the implementation of this mitigation measure. 

The project sponsor would be responsible for funding and implementing the roadway mitigation 
measure, including all necessary signage, briefing, and training all construction workers and truck 
drivers before they began working at the site, and for continued enforcement of speed limits.  The 
County would be responsible to ensure the traffic safety plan was updated by the project sponsor and 
for monitoring  

Impact 5.2-7 Increased Collision Hazard because of Changes in Percentage Passenger 
Vehicles and Trucks on Rabbit Valley Road 
Project implementation would result in a 50 percent increase in truck traffic on Rabbit Valley 
Road during construction activities; a substantial adverse change from normal traffic patterns 
and relative increase in hazard of truck/passenger vehicle collisions.  This would be a 
significant impact. 

Based on trip generation calculations and current traffic volumes on the study roadways, the 
percentage of trucks on the Rabbit Valley Road study roadway segment would be expected to increase 
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from 20 percent to 70 percent.  Rabbit Valley Road is not classified; however, it most closely matches 
the Lake County road classification description of “Substandard Collector,” and it is expected to carry 
low traffic volumes and have uniform traffic patterns including a fairly constant percentage of truck 
traffic.  The increase of truck traffic on the Rabbit Valley Road study roadway segment during 
construction would represent a substantial adverse change and increase the risk of collisions between 
trucks and passenger vehicles.   

This would be a significant impact.  Therefore, the following mitigation would be required. 

Mitigation Measure 5.2-7  Same as Mitigation Measure 5.2-6 

Significance After Mitigation  Signage with clear, simple messages would give drivers adequate 
warning of the upcoming construction work and potential traffic safety hazards caused by an increase 
in truck traffic.  Mirrored curves and speed limits of 15 mph would reduce the risk of collision, and 
pullout areas would provide drivers with a safe place to completely pull off the roadway, if necessary. 
Implementation of Mitigation Measure 5.2-6 would reduce the impact to a less-than-significant level.    

Responsibility and Monitoring  The project sponsor would be responsible for funding and 
implementing the roadway mitigation measure, including all necessary signage, and for continued 
enforcement of speed limits.  The County would be responsible to ensure the traffic safety plan was 
updated by the project sponsor and to monitor compliance.  

Impact 5.2-8 Large Vehicles on Project Roadway Segments  
Proposed truck deliveries of large construction and/or drilling equipment would create safety 
hazards on project area roadways if project vehicles exceeded weight limitations of the 
transportation facility, or if project roadway designs did not conform to local road design 
standards.  Construction would be expected to result in oversized vehicles on all study 
roadways and could exceed roadway design limits.  This would be a significant impact.  

Project construction would require truck deliveries of large equipment that might exceed roadway 
regulations for width, length, height, and weight, and not be in accordance with California Vehicle 
Code (CVC) Section 35780.  Such vehicles would require that the operator obtain a transportation 
permit from Caltrans to travel along State roadways, and Lake County would require that a 
transportation permit rider be obtained for oversized loads to travel on roadways under its jurisdiction, 
including Bottle Rock Road.  Such permits are frequently obtained within 24 hours of transport, as 
transporters determine their routes or schedules just prior to travel.  Although the total number of 
oversized loads that would be required to transport equipment to the site has not been determined, 36 
oversize loads would be necessary to transport drilling rig components, and ten of these 36 truck loads 
would use a pilot car to guide the load along the transport route to the project site. 

Additionally, when the load dimensions and weight are known, Lake County staff responsible for 
issuing transportation permit riders would be expected to determine any roadway limitations that 
would necessitate specific routing.  For example, if a proposed load would exceed the weight limit of a 
bridge along Bottle Rock Road, County staff would be expected to require that such loads be routed so 
as not to cross any weight-restricted facilities.  Similarly, the height of a load might result in County 
staff re-routing the large vehicle to avoid an overcrossing that would not accommodate the load height.  
These route restrictions would be established by the agency issuing such a permit, which is the intent 
of the permitting process. 

Neither Caltrans nor Lake County would require that a transportation permit or permit rider be 
obtained for travel on the High Valley Road and Rabbit Valley Road study roadway segments, as 
these are private roadways.  However, preliminary roadway plans and the project description indicate 
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that where road work is to be performed, the roads would be built to carry a 40,000-pound load with a 
20-foot clearance, and would be limited to a maximum grade of 15 percent.   

The gravel surface and subsurface compaction on Rabbit Valley Road might not be sufficient to 
withstand the specified 40,000-pound loads.  Sections of these roadways might not be sufficient for 
oversized vehicles.  The project might create safety hazards on a project area roadway if a project 
vehicle exceeded weight limitations on a transportation facility, or if a project roadway design did not 
conform to local road design standards. 

This would be a significant impact.  Therefore, the following mitigation would be required. 

Mitigation Measure 5.2-8  To ensure that heavy and large vehicles do not exceed roadway design 
capacity during the construction phase, all large vehicles and their associated loads shall conform to 
County roadway design weights and widths.  Rabbit Valley Road shall be resurfaced to ensure 
minimum safety requirements are met.  The project sponsor shall acquire land, or negotiate easements 
with private landowners to provide sufficient easement width to implement any roadway widening 
improvements that cannot be contained within the existing easements, prior to construction of the well 
pads. 

Significance After Mitigation  The widening and resurfacing of the project roadways in accordance 
with County guidelines would ensure that project traffic would not exceed weight limitations on 
project roadways and would meet minimum safety requirements0.  Implementation of Mitigation 
Measure 5.2-8 would reduce the impact to a less-than-significant level.   

Responsibility and Monitoring  The project sponsor would be responsible for funding and 
implementing the roadway improvements, and for dedicating the right-of-way land with the road 
improvements to the County.  Furthermore, the project sponsor would obtain all transportation permit 
riders necessary to conform to CVC Section 35780 for travel on Bottle Rock Road.  The County 
would be responsible for monitoring implementation of this mitigation measure. 

LONG-TERM IMPACTS ASSOCIATED WITH CONSTRUCTION/DRILLING OF REPLACEMENT 
WELLS 

Impact 5.2-9 Replacement Wells 
Periodic replacement of steam wells would require the delivery of drilling rigs/heavy equipment 
and construction-related traffic up to 12 times over the 30-year life of the project.  This would 
result in the repetition of significant short-term construction impacts.  This would be a significant 
impact. 

Up to 12 replacement wells could be necessary over the 30-year life of the project.  Although when or 
how often replacement wells would be needed is unknown, the drilling of replacement wells would 
result in the addition of construction-related trips to existing traffic volumes at intersections and on 
roadway segments in the project vicinity.  Delivery of heavy equipment, including drilling rigs and 
associated trucks, would be required each time a replacement well was drilled, and would result in the 
same impacts as Impacts 5.2-6, 5.2-7, and 5.2-8.   

These would be significant impacts.  Therefore, the following mitigation measure would be required. 

Mitigation Measure 5.2-9  Same as Mitigation Measures 5.2-6 and 5.2-8. 
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Significance After Mitigation  Implementation of Mitigation Measure 5.2-9 would reduce identified 
impacts from construction of replacement wells over the life of the project to less-than-significant 
levels for the same reasons stated for Mitigation Measures 5.2-6 and 5.2-8. 

Responsibility and Monitoring  The responsible parties for implementing and monitoring identified 
mitigation measures would be the same as for Mitigation Measures 5.2-6 and 5.2-8. 

LONG-TERM OPERATIONAL IMPACTS 

After construction was completed at the power plant, project-generated traffic would include only that 
associated with new employees.  No new staff would be hired to maintain the new well pads; existing 
personnel would be relocated as needed to operate them.  However, five new employees would be 
hired to help with operations at the power plant.  Applying the same trip distribution and employee 
work schedules as noted for the existing site trip generation evaluation, the operating phase would be 
expected to generate an additional ten trips daily, including three trips during the weekday PM peak 
hour.   

Exhibit 5.2-15 summarizes anticipated trip generation of the project during long-term operation.  
Exhibit 5.2-16 shows the resulting turning movement and traffic volumes for the study intersection.  
Exhibit 5.2-17 summarizes the Operations Phase study roadway segment and intersection level of 
service.   
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Exhibit 5.2-15 
Trip Generation during Operating Phase 

Use Type 

Staffing Mode 
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Existing 
Steam Field 
Operations 13 16 29 0 0 0 58 15 

Power Plant 
Operations 11 0 11 0 0 0 22 5 

Miscellaneous Site 
Activities 0 14 14 3 3 8 56 14 

Sub-Total 
(Existing) 24 30 54 3 3 8 136 34 

Operations 

Drill Pad + Wells + 
Access Road 0 0 0 0 0 0 0 0 

Pipeline Maintenance 5 0 5 0 0 0 10 3 

Sub-Total 
(Operations) 5 0 5 0 0 0 10 3 

Total  
(Existing Plus 

Operations) 
29 30 59 3 3 8 146 37 

a 25 percent of the daily traffic is assumed to occur during the PM peak hour 

Source: W-Trans, September 2009. 



GEYSERS

GEYSERS

RS GEYSERS
BIG

RD

RD

RD

RD

RD

RD

RD

LEE RD

RD

RD

RD

RD
RD

FLAT

BOTTLE

ROCK
RD

RD
CREEK

HARRINGTON FLAT
RD

BOTTLE
ROCK

VALLEY GLENBROOK

VALLEY

RABBIT

HIGH
COLDWATER

COLDWATER

CR

CREEK

RD

MILE

SEVEN

RD RD

RDMINE
SOCRATES

KINGCADE

K

J. D.

J. D.

RD

RD

DR

DR
BANKSULPHUR

DX

RDRD

RD
CREEK

SQUAW

RIDGE
OTTOBONI

AIRSTRIP

BURNED

CREEK

SULPHUR

BIG

MOUNTAIN

LAKEVIEW

SA
W

MI
LL

SULPHUR

SAWMILL

BRPP
Offices

Proposed
West Pad

Proposed
East Pad

Proposed Access Route

Gate
Security Guard Gate
Study Intersection

OPERATION
TRAFFIC VOLUMES

(PM Peak Hour)
1 Bottle Rock Rd

High Valley Rd

(3
)

(4
2)

) 2(  
) 46(

(22)
(15)

Figure 4.2-16
Operations Phase Traffic Volumes

Operations Phase Volumes.ai

Source: W-Trans, September 2009.

5.2-33

Exhibit 5.2-16
Operations Phase Traffic Volumes - PM Peak Hour
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Exhibit 5.2-17 
Operations Phase Level of Service 

Location 
Existing  Operations  

Phase 

LOS v/c 
Delay  a LOS v/c 

Delay  a 
Roadway Segment 
Bottle Rock Road A 0.06 A 0.06 
High Valley Road A 0.07 A 0.07 
Rabbit Valley Road A 0.07 A 0.07 
Intersection 
Bottle Rock Road/High Valley Road A 9.2 A 9.2 

a Volume-to-capacity ratio presented for study roadway segments, seconds of delay presented for study intersection. 

Source: AECOM, February 2010. 

Impact 5.2-10 LOS on Bottle Rock Road 
Long-term operation of the proposed project would generate additional trips by employee 
vehicles that would increase traffic volumes on Bottle Rock Road.  This would be a less-than-
significant impact. 

With the addition of the new trips to the existing traffic volumes on Bottle Rock Road, the maximum 
two-way hourly volume would increase by three vehicles per hour, from 106 vehicles to 109 vehicles 
per hour. Bottle Rock Road would operate under capacity with a v/c ratio of 0.06, representing an 
acceptable LOS A under Lake County standards.   

This would be a less-than-significant impact.   

Mitigation Measure 5.2-10  None required. 

Impact 5.2-11 LOS on High Valley Road 
Long-term operation of the proposed project would generate additional trips by employee 
vehicles that would increase traffic volumes on High Valley Road.  This would be a less-than-
significant impact. 

With the addition of the new trips to the existing traffic volumes on High Valley Road, the maximum 
two-way hourly volume would increase by three vehicles per hour, from 39 vehicles to 42 vehicles per 
hour. High Valley Road would operate under capacity with a v/c ratio of 0.07, representing an 
acceptable LOS A under Lake County standards.   

This would be a less-than-significant impact.   

Mitigation Measure 5.2-11  None required. 
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Impact 5.2-12 LOS on Rabbit Valley Road 
Long-term operation of the proposed project would generate additional trips by employee 
vehicles that would increase traffic volumes on Rabbit Valley Road.  This would be a less-than-
significant impact. 

With the addition of construction-related trips to the existing traffic volumes on Rabbit Valley Road, 
the maximum two-way weekday PM peak hour volume would increase by three vehicles per hour, 
from 38 vehicles to 41 vehicles per hour.  Rabbit Valley Road would operate under capacity with a v/c 
ratio of 0.07, representing an acceptable LOS A under Lake County standards.   

This would be a less-than-significant impact.   

Mitigation Measure 5.2-12  None required. 

Impact 5.2-13 LOS at Bottle Rock Road/High Valley Road Intersection 
Operation of the project would generate additional trips by employee vehicles that would 
increase traffic volumes at the Bottle Rock Road/High Valley Road intersection.  This would be 
a less-than-significant impact. 

With the addition of three trips to the study intersection, using the same trip distribution assumptions 
made for existing operation, the study intersection would continue to operate acceptably at LOS A, 
with an average delay of 9.2 seconds per vehicle on the stop-controlled eastbound approach.   

This would be a less-than-significant impact.   

Mitigation Measure 5.2-13  None required. 

Impact 5.2-14 Traffic Safety from Long-Term Operations 
Traffic from employee vehicles associated with project operations and maintenance activities 
(e.g., maintenance work on the pipelines installed along High Valley Road and Rabbit Valley 
Road) could affect travel along these roadways.  Although these activities would not be 
expected to affect road-carrying capacity to a level of significance, they could result in a 
significant impact to the safety of the public and workers traveling along these roads.  This 
would be a potentially significant impact. 

Given the proximity of the proposed pipeline alignment, maintenance work on the pipelines installed 
along High Valley Road and Rabbit Valley Road could affect travel along these roadways.  Although 
these impacts would not be expected to affect road-carrying capacity to a level of significance, they 
could result in a potentially significant impact to the safety of the public and maintenance workers 
traveling along these roads.  This would be a potentially significant impact.  Therefore, the following 
mitigation would be required. 

Mitigation Measure 5.2-14  Same as Mitigation Measure 5.2-6.   

Significance After Mitigation  Adherence to CA-MUTCD Part 6, provision of adequate signage, 
increased speed monitoring, and legal enforcement, would prevent potential traffic safety hazards 
caused by an increase in traffic associated with project operations and maintenance activities.  
Mirrored curves would reduce risk of collision, and pullout areas would provide drivers with a safe 
place to completely pull off the roadway, if necessary.  Implementation of Mitigation Measure 5.2-6 
would reduce the impact to a less-than-significant level.    
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Responsibility and Monitoring  The project sponsor would be responsible for funding and 
implementing the roadway improvements, including all necessary signage.  Bottle Rock Power would 
be responsible for enforcing speed limits and ensuring the presence of proper and adequate signage. 
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5.3 AIR QUALITY AND CLIMATE CHANGE 

This section includes a summary of applicable regulations, a description of existing air quality 
conditions, and an analysis of potential air quality and climate change impacts/environmental 
consequences associated with the proposed BRP Steam Project.  Mitigation measures are 
recommended, as necessary, to reduce significant air quality impacts.   

Air Quality and Climate Change – Environmental Setting / Affected Environment  

AIR QUALITY 

Climate and Topography 

The project site is located in the Lake County Air Basin (LCAB), which is contiguous with the 
boundaries of Lake County and the local air quality agency, the Lake County Air Quality Management 
District (LCAQMD).  The LCAB is located within the northern Coast Ranges of California.  This 
mountain system consists of long, parallel ridges which trend from the southeast to the northwest.  In 
Lake County, the mountain pattern is conspicuously interrupted by the Clear Lake Basin.  Clear Lake 
occupies this basin in approximately the middle one-third of the county, the area that contains most of 
the county’s population, including the only two incorporated cities, Clearlake (the largest city) and 
Lakeport (the county seat). The northern third of the county is largely unoccupied, much of it lying 
within the Mendocino National Forest.  Mountains are also predominant in the southern third of the 
county.  The topography ranges from a low of approximately 1100 feet in elevation to over 7000 feet 
at the peaks of the surrounding coastal range. 1 

Lake County’s climate, like that in much of California, is Mediterranean in character.  Summers are 
warm and dry, and winters are cool and moist.  Considerable local variation in climate is typical in 
Lake County, reflective of its mountainous character.  Lake County is near the edge of a transitional 
climatic zone, influenced by the Pacific Ocean.  Its proximity to the ocean and mountains, and its 
elevation combine to create a local climate that is somewhat more diverse than other parts of 
California. 2  Rainfall primarily occurs from November through March.  Based on data obtained from 
the Lakeport meteorological station, the normal historical rainfall average is approximately 31 inches 
per year in the Lakeport area.  However, annual rainfall rates in the Cobb Mountain area (immediately 
south of the Clear Lake Basin) are significantly higher, at an average of rate of 65.89 inches per year.  
Winds are generally light because of the sheltering effect of the mountains surrounding the county, 
with predominant winds from the northwest, particularly in the summer months.  Wind during the 
winter months tends to be more variable in direction.  Average predominant wind speeds throughout 
the year are typically less than five miles per hour (mph). 3 

                                                      

1  Lake County/City Area Planning Council. http://www.lakeapc.org/. 

2  Ibid. 

3  California Surface Wind Climatology, California Air Resources Board (CARB), Aerometric Data Division. 1992. 
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Ambient Air Quality 

Criteria Air Pollutants 

The U.S. Environmental Protection Agency (EPA) has established National Ambient Air Quality 
Standards (NAAQS) for several defined “criteria” pollutants: ozone, nitrogen dioxide (NO2), carbon 
monoxide (CO), sulfur dioxide (SO2), particulate matter less than 10 microns in diameter (PM10), 
particulate matter less than 2.5 microns in diameter (PM2.5), and lead.  The California Air Resources 
Board (CARB) has established California ambient air quality standards (CAAQS) for ozone, CO, 
NO2, SO2, sulfates, PM10, PM2.5, lead, H2S, and visibility-reducing particles.  The criteria air pollutants 
as well as the common sources and associated effects of these pollutants are identified and briefly 
summarized in Exhibit 5.3-1.  NAAQS and CAAQS are shown in Exhibit 5.3-2. 

Exhibit 5.3-1 
Criteria Air Pollutants Summary of Common Sources and Effects 

Pollutant Major Human-Caused 
Sources 

Human Health and 
Welfare Effects Control Measures 

Particulate Matter 
(PM) 
Airborne solid 
particle and liquid 
particles, grouped 
in two categories: 
"Coarse Particles" 
(PM10) - from 2.5 to 
10 microns in 
diameter, and 
"Fine Particles" 
(PM2.5) - less than 
2.5 microns in 
diameter 

Power plants, steel mills, 
chemical plants, unpaved 
roads and parking lots, 
wood-burning stoves and 
fireplaces, automobiles, and 
others 

Increases respiratory 
symptoms, such as 
irritation of the airways, 
coughing, or difficulty 
breathing; aggravates 
asthma; contributes to 
development of chronic 
bronchitis, irregular 
heartbeat, nonfatal heart 
attacks, and premature 
death in people with 
heart or lung disease; 
impairs visibility (haze) 

Pollution control 
equipment/methods and 
reduction of fuel 
combustion 

Ozone 
(O3) 
A colorless or 
bluish gas 

Motor vehicle exhaust 
industrial emissions, 
gasoline storage and 
transport, solvents, paints, 
and landfills; formed by a 
chemical reaction between 
volatile organic compounds 
(VOC) and nitrous oxides 
(NOx) in the presence of 
sunlight 

Irritates and causes 
inflammation of the 
mucous membranes and 
lung airways; causes 
wheezing, coughing and 
pain when inhaling 
deeply; decreases lung 
capacity; aggravates 
lung and heart problems; 
damages plants; reduces 
crop yield; damages 
rubber, some textiles, 
and dyes 

Pollution control 
equipment; reducing 
NOx emissions from 
power plants and 
industrial combustion 
sources; introducing 
low-emission cars and 
trucks; using “cleaner” 
gasoline; use of low-
VOC solvents 
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Pollutant Major Human-Caused 
Sources 

Human Health and 
Welfare Effects Control Measures 

Sulfur Dioxide 
(SO2) 
A colorless, 
nonflammable gas 

Petroleum refineries, cement 
manufacturing, metal 
processing facilities, 
locomotives, large ships, and 
fuel combustion in diesel 
engines; formed when fuel 
containing sulfur (such as 
coal and oil) is burned, when 
gasoline is extracted from 
oil, or when metal is 
extracted from ore 

Respiratory irritant; 
aggravates lung and 
heart problems; in the 
presence of moisture and 
oxygen, sulfur dioxide 
converts to sulfuric acid 
which can damage 
marble, iron and steel as 
well as damage crops 
and natural vegetation; 
impairs visibility; 
precursor to acid rain 

Use of low-sulfur fuels, 
energy conservation 
(reduces power plant 
emissions), and 
pollution control 
equipment 
 
(Ultra Low Sulfur 
Diesel became 
mandatory in 2007) 

Carbon Monoxide 
(CO) 
An odorless, 
colorless gas 

A component of motor 
vehicle exhaust, formed 
when carbon in fuel is not 
burned completely 

Reduces the ability of 
blood to deliver oxygen 
to vital tissues, effecting 
the cardiovascular and 
nervous system; impairs 
vision, causes dizziness, 
and can lead to 
unconsciousness or 
death 

Transportation 
planning, vehicle 
emission testing and 
reduction, efficient 
combustion techniques, 
and energy 
conservation 

Nitrogen Dioxide 
(NO2) 
A reddish-brown 
gas 

Fuel combustion in motor 
vehicles and industrial 
sources; motor vehicles; 
electric utilities, and other 
sources that burn fuel 

Respiratory irritant; 
aggravates lung and 
heart problems; 
precursor to ozone and 
acid rain; contributes to 
global warming and 
nutrient overloading 
which deteriorates water 
quality; causes brown 
discoloration of the 
atmosphere 

Exhaust gas 
recirculation in motor 
vehicles, reduction of 
combustion 
temperatures in 
industrial sources, 
energy conservation, 
and pollution control 
equipment 

Lead 
(Pb) 
Metallic element 

Metal refineries, smelters, 
battery manufacturers, iron 
and steel producers; use of 
leaded fuels by racing and 
aircraft industries 

Anemia, high blood 
pressure, brain and 
kidney damage, 
neurological disorders, 
cancer, lowered IQ; 
affects animals, plants, 
and aquatic ecosystems 

Pollution control 
equipment/methods and 
use of unleaded fuels 

Source: CAPCOA, 2006. 
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Exhibit 5.3-2 
Federal and California Ambient Air Quality Standards 4  

 
                                                      

4  California Air Resources Board, November 2006. 
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Lake County is currently in attainment with all federal and State ambient air quality standards.  
Exhibit 5.3-3 shows the area’s current designations under the Clean Air Act (CAA) and CARB 
standards.   

Nonattainment and attainment designations are based on whether or not air quality standards have 
been achieved as determined by air quality monitoring.  On occasion, odors from The Geysers 
geothermal complex affect Sonoma and Lake Counties.  H2S concentrations averaging approximately 
one half of the CAAQS are intermittently measured.  Exhibit 5.3-4 presents monitoring data from the 
monitoring station closest to the project site.  

Noncondensable Gases  

Geothermal wells at The Geysers produce dry steam from a vapor-dominated reservoir, sometimes 
locally with a small amount of water.  Non-condensable gases (NCG) are a natural component of The 
Geysers steam and consist primarily of carbon dioxide (CO2) gas with varying amounts of other 
constituents, such as methane (CH4), nitrogen (N2), hydrogen (H2), argon (Ar), ammonia (NH3), and 
hydrogen sulfide (H2S), all of which are not condensable at ambient conditions (i.e., at the operating 
pressure and temperature conditions typical of geothermal power plants).  All of the aforementioned 
NCGs are produced in varying amounts in wells drilled in The Geysers.   

NCG levels are considered in the design of a geothermal power plant and, therefore, affect capital 
costs; they also affect operating costs.  NCGs that accumulate in the condenser must be extracted and 
vented to the atmosphere through steam jet ejectors and/or vacuum pumps, which require additional 
steam and electric power for their operation.  If the NCGs are not properly removed, they can 
substantially raise the condenser pressure (turbine outlet pressure), thus yielding a lower power output 
per unit of steam feeding the turbine.  Some of the NCGs that are vented to the atmosphere are 
considered to be pollutants and/or greenhouse gases, which are monitored and regulated by the CARB. 

If a geothermal power plant is located in an environmentally sensitive area, or if the geothermal steam 
contains a high concentration of H2S gas, H2S may have to be removed from the NCGs before the 
NCGs are discharged to the atmosphere.  This is the case for The Geysers because: 

• Although H2S is typically oxidized very rapidly on contact with the atmosphere, particularly when 
moisture is present, the dry gas itself is highly toxic and flammable.  H2S is considered to be a 
broad-spectrum poison, meaning that it can poison several different systems in the body, although 
the nervous system is the most affected.  Because H2S is heavier than air, it tends to accumulate in 
low, poorly ventilated spaces.  Although very pungent at low concentrations, H2S quickly deadens 
the sense of smell at high concentrations, so potential victims may be unaware of its presence until 
it is too late to avert its effects on the body.  

• Even at low (non-toxic) concentrations, H2S imparts a "rotten egg" smell that can be detected by 
the sensitive human nose at concentrations as low as 0.5 parts per billion. 5  This is mainly an 
aesthetic problem but can be of concern to nearby landowners and residents. 

                                                      

5  Respirator Selection Guide, 3M, 2004. 
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Exhibit 5.3-3 
Summary of Attainment Status of the Project Area 

Pollutant 
Attainment Status 

Federal Standards California Standards 

Ozone – 1-Hour No longer applies Attainment 
Ozone – 8-Hour Unclassified / Attainment Attainment 
CO – 8-Hour Unclassified / Attainment Attainment 
NO2 Unclassified / Attainment Attainment 
SO2 Unclassified Attainment 
PM10 Unclassified Attainment 
PM2.5 Unclassifiable / Attainment Attainment 
H2S --- Attainment 
Lead Attainment Attainment 

Source: California Air Resources Board, 2009. 

Exhibit 5.3-4 
Summary of Lake County Air Quality Monitoring Data 

Glenbrook – High Valley Road 2007 2008 a 2009 

PM10 
 Maximum 24-hour measurement (ug/m3) 19 84.4 b 15.1 
 Number of days exceeding State standard (50 ug/m3)  0 12 0 
 Number of days exceeding federal standard (150 ug/m3) * * * 
PM2.5 
 Maximum 24-hour measurement (ug/m3) * * * 
 Number of days exceeding federal standard (35 ug/m3) * * * 

H2S 
 Maximum 24-hour value (ppm) 0.028 0.018 0.016 
 Number of days exceeding state standard (0.03 ppm) 0 0 0 

a Statistics may include data that are related to an exceptional event (e.g., fire in June 2008). 
b Exceedances of ambient air quality standards are shown in italics. 
* Insufficient data. 

Source: LCAQMD, 2010. 

In addition, elevated H2S levels can result in the embrittlement of steel exposed to the gas, causing 
steel to become less resistant to breakage and generally weaker in tensile strength.  This occurs 
through the penetration of H2 into the steel casings of wells and the steel pipelines of the steam 
gathering system and power plant.  H2S creates a weak acid when dissolved in water and can act as a 
catalyst in the absorption of atomic hydrogen in steel, promoting sulfide stress cracking (SSC) in high 
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strength steels.  On a molecular level, hydrogen ions work their way between the grain boundaries of 
steel, where hydrogen ions recombine into molecular hydrogen (H2), taking up more space and 
weakening the bonds between the grains.  The formation of molecular hydrogen can cause sudden 
metal failure resulting from cracking when the metal is subjected to tensile stress, which could result 
in an uncontrolled release of steam.  This is typically avoided by selecting appropriate metals for well 
casings as well as for plant/gathering system construction, and is monitored using non-destructive 
testing of pipe wall thicknesses for evidence of corrosion.   

The Northwest Geysers, where the project site is located, is characterized by higher NCG to steam 
ratios than the rest of the field, partly because of the influence of the high gas-to-steam ratio in what is 
known as the deep high temperature reservoir (HTR). 6 7  The higher gas content of the Northwest 
Geysers wells may be caused partly by the high temperatures associated with the deeper portions of 
the reservoir, which cause breakdown of organic matter in Franciscan rocks, and to the lower degree 
of “flushing” by meteoric water in that part of the field over the lifetime of the system. 8 

The wells from the Southeast Geysers have historically been consistently higher in steam-to-gas than 
the Central and Northwest Geysers wells.  Some of the Northwest Geysers wells have contained more 
than 50,000 parts per million by weight (ppmw) NCG.  In contrast, most Southwest Geysers wells 
have had less than 1,000 ppmw. 9   

Molar steam-to-NCG ratios have averaged 4,180 in wells from the Southeast Geysers; in contrast, they 
have averaged 830 in the Central Geysers, 130 in the Northwest Geysers, and 220 in Unit 15 wells 
(located along the western edge of the field).  Central Geysers wells have been more variable, and 
some of these wells may receive input from the HTR. 10 

Noncondensable Gases in the Project Area 

NCG concentrations in the vicinity of the project area show an irregular pattern of distribution, with 
higher and lower NCG concentrations intermixed in the study area.  On examination, in this area the 
highest concentrations of NCGs can be seen to occur largely in the deeper portions of the reservoir, 
although not all the wells drilled in the deeper portions of the reservoir show high NCG 
concentrations.  This is similar to the pattern seen for corrosive steam.  The concentration of NCGs in 
a given well may vary, from as low as 400 ppmw to as high as almost 74,000 ppmw, but most of the 
well concentrations fall between a few thousand to a few tens of thousands ppmw of NCGs. 

                                                      

6  Gas and Isotope Geochemistry of 81 Steam Samples from Wells in The Geysers Geothermal Field, Sonoma and Lake 
Counties, California, U.S.A.: U.S. Geological Survey Open File Report 99-304, J.B. Lowenstern, C.J. Janik, 
L.S. Fahlquist, and L.S. Johnson, 1999. 

7  A Vapor Dominated High-Temperature Reservoir at The Geysers California, in Stone, C., ed., Monograph on The 
Geysers Geothermal Field: Davis California, Geothermal Resources Council Special Report Number 17, M.A. Walters, 
J.R. Haizlip, J.N. Sternfeld, A.F. Drenick, and J. Combs, 1992. 

8  Distribution of Oxygen Isotopes and Noncondensible Gas in Steam at The Geysers, in C. Stone, ed., Monograph on The 
Geysers Geothermal Field: Davis, California, Geothermal Resources Council Special Report Number 17, 
R.P. Gunderson, 1992.   

9  Gas and Isotope Geochemistry of 81 Steam Samples from Wells in The Geysers Geothermal Field, Sonoma and Lake 
Counties, California, U.S.A., Op.cit. 

10  Ibid. 
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H2S distribution in the study area also shows an irregular pattern.  The highest H2S concentrations are 
generally found in wells with the highest total NCG concentrations.  The concentrations of H2S in a 
given well may vary from eight ppmw to almost 2,000 ppmw; however, the bulk of the samples 
ranged from several hundred to 1,000 ppmw. 

Naturally-occurring Asbestos 

Asbestos has been identified as a toxic air contaminant (TAC) by CARB and as a hazardous air 
pollutant (HAP) by the EPA.  Asbestos is of special concern in Lake County because it occurs 
naturally in surface deposits of several types of ultramafic 11 minerals.   

Asbestos emissions can result from the sale or use of asbestos-containing materials, road surfacing 
with such materials, grading activities, and surface mining.  The EPA has adopted a National Emission 
Standard for Hazardous Air Pollutants (NESHAP) for asbestos that sets forth emission standards for 
mills, roadways, manufacturing, demolition and renovation, spraying, fabricating, insulation materials, 
and waste disposal (40 Code of Federal Regulations [CFR] Part 61, Subpart M).  Similarly, CARB has 
adopted an Air Toxic Control Measure (ATCM) pertaining to the use or sale of materials containing 
more than five percent asbestos-containing serpentine.   

In 2000, CARB revised its ATCM to apply to the use or sale of materials containing more than 
0.25 percent ultramafic rocks (17 CCR sec. 93106).  In July 2001, CARB adopted another ATCM 
(17 CCR Section 93105) limiting emissions from construction, grading, quarrying, and surface mining 
in areas with ultramafic rock.  In addition to the CARB ATCMs, the LCAQMD has adopted Rule 467, 
Asbestos Hazard Control Measure.  The purpose of this rule is to reduce the amount of asbestos 
particulate matter entrained in the ambient air as a result of any construction activity that disturbs or 
potentially disturbs naturally occurring asbestos by requiring actions to prevent, reduce, or mitigate 
asbestos emissions.  Rule 467 also includes provisions related to the handling and disposal of asbestos-
containing waste materials.   

The project site is not located in an area identified by the California Department of Conservation as 
having an elevated likelihood of containing naturally occurring asbestos.  However, areas determined 
to have a higher likelihood of asbestos-containing serpentinite soils are located within one mile of the 
project site. 

Odors 

Although offensive odors rarely cause physical harm, they can be very unpleasant, leading to nausea 
and considerable stress among the public, often generating citizen complaints to local governments 
and agencies.  Facilities commonly known to produce offensive odors include wastewater treatment 
facilities, chemical manufacturing facilities, painting/coating operations, feed lots/dairies, composting 
facilities, landfills, and transfer stations.  Because offensive odors rarely cause physical harm, no 
requirements for their control are included in State or federal air quality regulations.  Any actions 
related to odors are based on citizen complaints to local governments and the LCAQMD.  Hydrogen 
sulfide is present in the steam resources throughout The Geysers geothermal resource area and is a 
common source of odor.  As noted above, even at low (non-toxic) concentrations, H2S imparts a 
"rotten egg" smell that can be detected by the sensitive human nose at concentrations as low as 
0.5 parts per billion.   
                                                      

11  Ultramafic rocks are igneous and meta-igneous rocks with low silica content (less than 45 percent), generally greater than 
18 percent magnesium oxide, high iron oxide, low potassium, and are composed of usually greater than 90 percent mafic 
minerals (dark colored, high magnesium and iron content). 



5.3 Air Quality and Climate Change 
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

5.3 - 10 

“Pink Steam” 

The presence of “pink steam” or “red steam” (referred to herein simply as “pink steam”) was noted in 
the 1980s, during the drilling of several wells in the vicinity of the BRP Steam Project area: High 
Valley State 39A-30 (1983), L’Esperance 1(1984), Cal State 92-6 (1984), and L’Esperance 2 
(1985). 12  The pink steam was likely the result of fine iron oxide particulates being entrained with the 
steam during air drilling.  The particulates that form pink steam may be the result of corrosive steam 
corroding the well casings, as some (if not all) of the wells in question produced corrosive steam 
(steam chemistry data are limited from these exploratory wells).  Alternatively, it may be a result of air 
drilling through a particular rock unit that is rich in iron oxide.   

A pink steam phenomenon has been observed in several areas of the geothermal field when air drilling 
through altered argillite. 13  The pink cloud is often considered by drillers to be unfortunate, because 
the altered argillite rock formations are sensitive to moisture and become unstable during the drilling 
process, typically necessitating the installation of a slotted liner (sometimes run “hot,” i.e., while the 
well is flowing) to keep the wellbore open.  It is not entirely clear from the available information if the 
various instances of pink steam are the same phenomena and have the same cause.  Drilling and 
testing records suggest that the condition, whatever the cause, is transient.   

The standard muffler/separator system (i.e., blooie line and cyclone) in use at the time that the pink 
steam was first encountered was insufficient to remove the particulates, and plumes of pink steam 
were produced from the cyclone separator during the drilling of High Valley State 39A-30, 
L’Esperance 1, and probably Cal State 92-6.  This problem resulted in experimental modifications to 
the muffler/separator system, enabling better removal of the particulates.  The blooie line diameter was 
increased to reduce the velocity of the steam and a ten-foot section containing atomizing water 
injection nozzles was added to the blooie line.  These modifications were made after the drilling of 
L’Esperance 1.  During a later clean out of L’Esperance 1, before the drilling of L’Esperance 2, a 
small amount of red dust was produced and the drilling was stopped.  The driller installed the 
experimental modified muffler/separator, and drilling was resumed with no further incidents of red 
dust.  Unocal sought permission to use the modified muffler/separator for the drilling of L’Esperance 
2, but there are no records detailing its effectiveness. 

Local landowners were alarmed by the pink steam and reported it to the LCAQMD.  Samples were 
taken at the various wells.  The analyses showed the particulates to be primarily iron oxides, with 
small amounts of arsenic (As), chromium (Cr), copper (Cu), nickel (Ni), sulfur (S), and, in the case of 
High Valley State 39A-30, mercury (Hg).  In the case of the L’Esperance 1 well, the particulates were 
60 to 70 percent iron.  In the case of High Valley State 39A-30, the particulates were 10 to 30 percent 
iron.  While the relative amounts of heavy metals were low (0.1 to 0.3 percent), in the case of some of 
the wells, the quantities of total particulates emitted violated emission limits, and the heavy metal 
content of those particulates was of particular concern to residents and landowners. 

                                                      

12  See Chapter 4.0 Geothermal Resources for descriptions and location of these wells. 

13  An argillite is a fine-grained sedimentary rock composed predominantly of indurated clay particles. These rocks, 
although variable in composition, are typically high in aluminum and silica with variable alkali and alkaline earth 
particles.  
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CLIMATE CHANGE AND GREENHOUSE GAS EMISSIONS 

CEQA requires that lead agencies consider the reasonably foreseeable adverse environmental effects 
of projects they are considering for approval.  Greenhouse gas (GHG) emissions have the potential to 
adversely affect the environment because they contribute, on a cumulative basis, to global climate 
change.  In turn, global climate change has the potential to result in rising sea levels, which can 
inundate low-lying areas; to affect rain and snow fall, leading to changes in water supply; and to affect 
habitat, leading to adverse effects on biological and other resources.  For compliance with CEQA 
Guidelines Section 15130 (B), GHG emissions require consideration in CEQA documents. 

Physical Scientific Basis of Climate Change 

Certain gases in the earth’s atmosphere, classified as GHGs, play a critical role in determining the 
earth’s surface temperature.  Solar radiation enters the earth’s atmosphere from space.  A portion of 
the radiation is absorbed by the earth’s surface, and a smaller portion of this radiation is reflected back 
toward space.  This absorbed radiation is then emitted from the earth as low-frequency infrared 
radiation.  The frequencies at which bodies emit radiation are proportional to temperature.  The earth 
has a much lower temperature than the sun; therefore, the earth emits lower frequency radiation.  Most 
solar radiation passes through GHGs in the atmosphere; however, infrared radiation is absorbed by 
these gases.  As a result, radiation that otherwise would have escaped back into space is instead 
“trapped,” resulting in a warming of the atmosphere.  This phenomenon, known as the greenhouse 
effect, is responsible for maintaining a habitable climate on Earth.  Without the greenhouse effect, 
Earth would not be able to support life as we know it. 

Prominent GHGs contributing to the greenhouse effect are carbon dioxide (CO2), methane (CH4), 
nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride 
(SF6).  Human-caused emissions of these GHGs in excess of natural ambient concentrations are 
responsible for intensifying the greenhouse effect and have led to a trend of unnatural warming of the 
earth’s climate, known as global climate change or global warming.  It is extremely difficult to explain 
global climate change over the past 50 years and not include the contribution from human activities. 14 

Climate change is a global problem.  GHGs are global pollutants, unlike criteria air pollutants and 
TACs, which are pollutants of regional and local concern.  Criteria pollutants and TACs have 
localized air quality effects and have relatively short atmospheric lifetimes (about one day). GHGs 
have long atmospheric lifetimes (one year to several thousand years).  GHGs persist in the atmosphere 
for long enough time periods to be dispersed around the globe.  Although the exact lifetime of any 
particular GHG molecule is dependent on multiple variables and cannot be pinpointed, more CO2 is 
emitted into the atmosphere than is sequestered by ocean uptake, vegetation, and other forms of 
sequestration.  Of the total annual human-caused CO2 emissions, approximately 54 percent is 
sequestered through ocean uptake, uptake by northern hemisphere forest regrowth, and other terrestrial 
sinks within a year, whereas the remaining 46 percent of human-caused CO2 emissions remains stored 
in the atmosphere. 

Similarly, impacts of GHGs are borne globally, as opposed to localized air quality effects of criteria 
air pollutants and TACs.  The quantity of GHGs that ultimately result in climate change is not 
precisely known; however, the quantity is enormous, and no single project alone would measurably 
contribute to a noticeable incremental change in the global average temperature, or to the global, a 

                                                      

14  National Greenhouse Gas Inventories Programme, Intergovernmental Panel on Climate Change (IPCC), 2008.  May 
2010 at http://www.ipcc-nggip.iges.or.jp/. 
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local, or a micro climate.  From the standpoint of CEQA, GHG impacts to global climate change are 
inherently cumulative. 

Greenhouse Gas Emission Sources 

Emissions of GHGs contributing to global climate change are attributable in large part to human 
activities associated with the transportation, industrial/manufacturing, electric utility, residential, 
commercial, and agricultural sectors.  In California, the transportation sector is the largest emitter of 
GHGs, followed by electricity generation, in particular that associated with combustion of fossil fuels 
(e.g., oil, gas, and coal).  Emissions of CO2 are byproducts of fossil fuel combustion.  CH4, a highly 
potent GHG, results from off-gassing (the release of chemicals from nonmetallic substances under 
ambient or greater pressure conditions) that is largely associated with agricultural practices and 
landfills.  N2O also is largely attributable to agricultural practices and soil management.  CO2 sinks, or 
reservoirs, include vegetation and the ocean, which absorb CO2 through sequestration and dissolution, 
respectively, two of the most common processes of CO2 sequestration. 

California is the 12th to 16th largest emitter of CO2 in the world.  California produced 484 million gross 
metric tons of CO2 equivalent (CO2e) emissions in 2004. 15 16  CO2e is a measurement used to account 
for the fact that different GHGs have different potential to retain infrared radiation in the atmosphere 
and contribute to the greenhouse effect.  This potential, known as the global warming potential of a 
GHG, is dependent on the lifetime, or persistence, of the gas molecule in the atmosphere.  Expressing 
emissions in CO2e takes into consideration the contributions of all GHG emissions to the greenhouse 
effect and converts them to a single unit, equivalent to the effect that would occur if only CO2 were 
being emitted. 

Combustion of fossil fuel in the transportation sector was the single largest source of California’s 
GHG emissions in 2004, accounting for 38 percent of total GHG emissions.  Transportation was 
followed by the electric power sector at 22 percent (including generation sources both in-state and out-
of-state that supply electricity to California) and the industrial sector at 20 percent. 17 

Adaptation to Climate Change 

According to the EPA, the earth’s average surface temperature has increased by about 1.2 to 1.4°F 
since 1900.  The warmest global average temperatures on record have all occurred within the past 
15 years, with the warmest two years being 1998 and 2005.  Eleven of the last 12 years rank among 
the hottest years on records since 1850, when reliable worldwide temperature measurements began.   

Many complex mechanisms interact within Earth’s energy budget to establish the global average 
temperature.  For example, a change in ocean temperature would be expected to lead to changes in the 
circulation of ocean currents, which in turn would further alter ocean temperatures.  Uncertainty exists 
about how some factors could affect global climate changes because they have the potential to both 
enhance and neutralize future climate warming.  For instance, aerosols, including particulate matter, 
                                                      

15  Inventory of California Greenhouse Gas Emissions and Sinks: 1990 to 2004. Publication CEC-600-2006-013-D , 
California Energy Commission, 2006. Accessed June 2008 online at http://www.energy.ca.gov/2006publications/CEC-
600-2006-013/CEC-600-2006-013- SF.PDF 

16  Climate Change Portal, California Energy Commission, 2006 available online at http://www.climatechange.ca.gov  

17  Recommended Approaches for Setting Interim Significance Thresholds for Greenhouse Gases under the California 
Environmental Quality Act, Preliminary Draft Staff Proposal, California Air Resources Board, October 2008. 
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reflect sunlight back to space.  As particulate matter attainment designations are met and fewer 
emissions of particulate matter occur, the cooling effect of anthropogenic aerosols would be reduced 
and the greenhouse effect would be further enhanced.  Similarly, aerosols act as cloud condensation 
nuclei, aiding in cloud formation and increasing cloud lifetime.  Clouds can efficiently reflect solar 
radiation back to space (see discussion of cloud effect that follows).  As particulate matter emissions 
are reduced, the indirect positive effect of aerosols on clouds would be reduced, potentially further 
amplifying the greenhouse effect.   

Another mechanism affecting climate is cloud cover.  As global temperature rises, the ability of the air 
to hold moisture increases, facilitating cloud formation.  If an increase in cloud cover were to occur at 
low or middle altitudes, resulting in clouds with greater liquid water content such as stratus or cumulus 
clouds, more radiation would be reflected back to space, resulting in a negative feedback mechanism, 
wherein the side effect of more cloud cover resulting from global warming would act to balance 
further warming.  If clouds were to form at higher altitudes as cirrus clouds, these clouds actually 
would allow more solar radiation to pass through than they would reflect and ultimately would act as a 
GHG themselves.  This would result in a positive feedback mechanism in which the side effect of 
global warming would act to enhance the warming process.  This feedback mechanism, known as the 
“cloud effect,” contributes to uncertainties associated with projecting future global climate conditions.   

Other mechanisms include permafrost and polar and sea ice.  As global temperatures continue to rise, 
CH4 gas currently trapped in permafrost is released into the atmosphere when areas of permafrost 
thaw.  Thawing of permafrost attributable to global warming can be expected to accelerate and 
enhance global warming trends.  Additionally, as the surface area of polar and sea ice continues to 
diminish, the earth’s albedo, or reflectivity, is also anticipated to decrease.  More incoming solar 
radiation is likely to be absorbed by the earth rather than being reflected back to space, further 
enhancing the greenhouse effect.  The scientific community is still studying these and other positive 
and negative feedback mechanisms to better understand their potential effects on global climate 
change.  

According to the Intergovernmental Panel on Climate Change (IPCC), established in 1988 by the 
World Meteorological Organization and the United Nations Environment Programme, global average 
temperature is expected to increase by 3 to 7°F by the end of the century, depending on future GHG 
emission scenarios.   

The 2007 IPCC Fourth Assessment Report’s Working Group I Summary for Policy Makers (IPCC 
Report) synthesized current scientific understanding of global climate change and projected future 
climate change using the most comprehensive set of well established global climate models.  The 
IPCC Report incorporated the most current findings of the effects of global climate changes.  These 
findings included: 

• The intensity of tropical cyclones (hurricanes) in the North Atlantic has increased over the past 
30 years, which correlates with increases in tropical sea surface temperatures. 

• Droughts have become long and more intense since the 1970s, especially in the tropics and 
subtropics. 

• Since 1900, the Northern Hemisphere has lost 11 percent of the total area covered by seasonally 
frozen ground. 

• Mountain glaciers and snow cover have declined worldwide. 
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• Satellite data since 1978 show that the extent of Arctic sea ice during the summer has shrunk by 
more than 20 percent. 

• Since 1961, the world’s oceans have been absorbing more than 80 percent of the heat added to the 
climate, causing ocean water to expand and contributing to rising sea levels.  Between 1993 and 
2003, ocean expansion was the largest contributor to sea-level rise. 

• Melting glaciers and losses from the Greenland and Antarctic ice sheets also have contributed to 
recent sea-level rise. 

An enhanced greenhouse effect will generate new patterns of microclimate and will have significant 
impacts on the economy, environment, and transportation infrastructure and operations resulting from 
increased temperatures, intensity of storms, sea level rise, and changes in precipitation.  Impacts may 
include flooding of tunnels, coastal highways, runways, and railways; buckling of highways and 
railroad tracks; submersion of dock facilities; and shifts in agriculture to areas that are now cooler.  
Such events will have strategic security as well as transportation implications. 

Climate change affects public health and the environment.  Increased smog and emissions, respiratory 
disease, reduction in water supply, extensive coastal damage, and changes in vegetation and crop 
patterns have been identified as potential effects of global climate changes.  The impacts of climate 
change are broad ranging and likely to interact with various market failures and economic dynamics, 
giving rise to many complex policy problems.  If global GHG emissions continue rising in the current 
trajectory, the costs of climate change could eventually total five to 20 percent of the annual global 
gross domestic product (GDP). 18These findings are the latest in a string of reports warning that the 
rate of CO2 accumulating in the atmosphere is increasing at an alarming pace.   

Resource areas other than air quality and global average temperatures could be indirectly affected by 
the accumulation of GHG emissions.  For example, an increase in the global average temperature is 
expected to result in a decreased volume of precipitation falling as snow in California and an overall 
reduction in snowpack in the Sierra Nevada.  Snowpack in the Sierra Nevada provides both water 
supply (runoff) and storage (within the snowpack before melting), which is a major source of supply 
for the state.  According to the California Energy Commission (CEC), the snowpack portion of the 
water supply could potentially decline by 30 to 90 percent by the end of the 21st century.  A study 
cited in a report by the California Department of Water Resources (DWR) projects that approximately 
50 percent of the statewide snowpack will be lost by the end of the century. 19  Based on historical 
data and modeling, DWR projects that by 2050 the Sierra snowpack will experience a 25 to 40 percent 
reduction from its historical average. 20  Although current forecasts are uncertain, this phenomenon 
could lead to significant challenges in securing an adequate water supply for a growing population.  
An increase in precipitation falling as rain rather than snow also could lead to increased potential for 
floods because water that would normally be held in the Sierra Nevada until spring could flow into the 

                                                      

18  Climate Action Program at Caltrans. Sacramento, CA, California Department of Transportation, 2006. Available online 
at http://www.dot.ca.gov/docs/ClimateReport.pdf  

19  Our Changing Climate: Assessing the Risks to California. Publication CEC-500-2006-077, California Energy 
Commission, 2006. 

20  The California Water Plan, 2009 Update, Volume 1, The Strategic Plan, Chapter 4, California Water Today.  California 
Department of Water Resources, 2009. Available online at http://www.waterplan.water.ca.gov/cwpu2009/index.cfm  
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Central Valley concurrently with winter storm events.  This scenario would place more pressure on 
California’s levee/flood control system. 

Another outcome of global climate change is sea level rise.  Sea level rose approximately seven inches 
during the last century and it is predicted to rise an additional seven to 22 inches by 2100, depending 
on future levels of GHG emissions.  If this occurs, resultant effects could include increased coastal 
flooding, saltwater intrusion, and disruption of wetlands.  As the climate throughout California 
changes over time, the ranges of various plant and wildlife species could shift or be reduced, 
depending on the favored temperature and moisture regimes of each species.  In the worst case, some 
species could become extinct or be extirpated from the state if suitable conditions are no longer 
available. 

According to the California Environmental Protection Agency (CalEPA), 21 climate change associated 
with global warming (worldwide and particularly in the state) could affect agriculture, the fishing 
industry, California’s coastline, forests, and ecosystems, and increase air pollution and energy 
production as summarized next. 

Agriculture 

Potential impacts, such as reduced water supply, more severe droughts, more winter floods, and drier 
growing seasons, will affect California’s agriculture.  Many farms, especially those in the fruit and nut 
business, require long-term investments, making fast adaptation difficult. 

Fishing 

Studies have found that, as a result of changes in ocean conditions, the distribution and abundance of 
major fish stocks will change substantially.  Impacts to fisheries related to El Niño/Southern 
Oscillation 22 illustrate how climate directly impacts marine fisheries on short-term scales.  Higher sea 
surface temperatures in 1997-1998, during the El Niño, had a great impact on market squid, 
California’s largest fishery by volume.  The California Regional Assessment reports that landings fell 
to less than 1,000 metric tons in that season, down from 110,000 tons in the 1996–1997 season. 23  
Other unusual events also occurred, including poor salmon returns, a series of plankton blooms, and 
seabird die-offs. 

Coastline 

With climate changes, recreational facilities and developed coastlines will be more vulnerable to 
hurricanes, storm surges, and flooding increases.  Impacts of expected sea level rise and increased 
                                                      

21  Frequently Asked Questions About Global Climate Change, California Environmental Protection Agency, 2008. 
Accessed June 2008 online at http://www.climatechange.ca.gov/publications/faqs.html 

22  El Niño/Southern Oscillation is a quasi-periodic climate pattern that occurs across the Pacific Ocean on average every 
five years. It is characterized by variations in the temperature of the surface of the eastern Pacific Ocean, warming or 
cooling known as El Niño and La Niña, respectively, and air surface pressure in the western Pacific, the Southern 
Oscillation. The two variations are coupled: the warm oceanic phase, El Niño, accompanies high air surface pressure in 
the west Pacific, while the cold phase, La Niña, accompanies low air surface pressure in the west Pacific. Mechanisms 
that cause the oscillation are currently being studied. 

23  The California Regional Assessment, Preparing for a Changing Climate, The Potential Consequences of Climate 
Variability and Change, U.S. Global Change Research Program, September 2002.  Available online at 
http://www.usgcrp.gov/usgcrp/nacc/california.htm  
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storm surges will be numerous.  Beachfront homes and harbors as well as wetlands may flood.  
Sewage systems may be overwhelmed by storm runoff and high tides.  Coastal airports will be 
vulnerable to flooding (e.g., San Francisco, Oakland, and Santa Barbara).  Jetties and seawalls may 
have to be raised and strengthened to protect harbors, which are used for shipping, recreation, and 
tourism. 

Forests 

The California Regional Assessment 24 notes an increase in the number and extent of areas burned by 
wildfires in recent years, and modeling results under changing climate conditions suggest that fires 
may be hotter, move faster, and be more difficult to contain under future climate conditions.  The 
factors which contribute to the risk of catastrophic fires (fuel loads, high temperatures, dry conditions, 
and wind) typically are present in summer and fall seasons in California but can exist at other times of 
the year, especially in drought conditions.  Public safety is an evolving issue as more home and other 
developments on coastal hills and mountains and the foothills and higher elevations in the Sierra 
Nevada become subjected to increasing catastrophic wild fires. 

Ecosystems 

The current distribution, abundance, and vitality of species and habitats are strongly dependent on 
climatic (and microclimatic) conditions.  Climate change is expected to result in warmer temperatures 
year-round, accompanied by substantially wetter winters.  Rising sea levels will inundate substantially 
areas of coastal wetlands because they are mostly within a few feet of sea level.  The overall acreage 
of wetlands will be reduced because of constraints by existing urban development and steeper slopes 
immediately inland of existing wetlands that will prevent their natural adjustment to changing water 
conditions.  Tidal rivers, estuaries, and relatively flat shoreline habitats will be more subject to damage 
by flooding and erosion.  More severe storm surges from the ocean, caused by higher sea levels, 
combined with higher river runoff can significantly increased flood levels by more than the rise in sea 
level alone.  Erosion of beaches will decrease habitat for beach-dependent species, such as seals, 
shorebirds, and endangered species (for example, snowy plover and least tern).  Aquatic habitats are 
also likely to be significantly affected by climatic changes.  Most fish have limits to how hot or cold 
the water can be before they must either find more hospitable temperatures or die. 

Changes in temperature and precipitation patterns will also shift California’s current climate zones, 
and thus habitats associated with these zones, northward by approximately 100 to 400 miles, as well as 
upward in elevation by 500 to 1500 feet.  Global climate change will alter the composition, structure, 
and arrangement of the vegetation cover of the state (forest and wild land).  Species distribution will 
move geographically as the climate changes, with forest stands, woodlands, and grassland species 
predicted to move northward and higher in elevation.  The entire vegetative community may be 
affected if non-native invasive species occupy sites and replace native plants.  Outbreaks of insects 
and diseases can compromise forest health and the capability of the forest stands to reproduce and 
store carbon on a landscape basis.  Forest fires are likely to become more frequent and severe if soils 
become drier. 

Air Quality 

Projected climate changes will impact the quality of California’s air, public health, and environment.  
Higher temperatures increase the formation of ground-level ozone and particulate matter, making it 

                                                      

24  Ibid. 
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more difficult to meet the health-base air quality standards for these pollutants.  Ground-level ozone 
has been shown to aggravate existing respiratory illnesses such as asthma, reduce lung function, and 
induce respiratory inflammation.  Ambient ozone also reduces agricultural crop yields and impairs 
ecosystem health. 

The particulate matter of most concern, PM10, has a diameter smaller than 10 micrometers and can 
easily pass into the lungs, contributing to the development of lung tissue damage.  PM10 has been 
implicated in exacerbation of cardiovascular disease, asthma, and other respiratory diseases, and has 
been associated with increased mortality.  Air pollution is also made worse by increases in natural 
hydrocarbon emissions and evaporative emissions of fuels and solvents, which lead to higher levels of 
ozone and PM10 during hot weather.  Warmer temperatures that cause increased use of air conditioners 
can cause increased air pollutants from power plants and from vehicle operation.  In addition, 
warming, drying, and increased winds could mean hotter, harder-to-control wildfires.  These wildfires 
can result in increased levels of fine particulate matter that may also exceed State and federal 
standards and harm public health. 

Electricity Generation 

Currently, California’s electricity generation is relatively efficient relative to emissions of greenhouse 
gases.  The national average for the electricity generation share of total greenhouse gas emissions is 
approximately 40 percent per state, but California electricity accounts for only 16 percent of statewide 
emissions.  This is in part a result of California’s significant amount of imported electricity, mild 
climate, and lack of energy-intensive industry.  California’s dependence on organic fossil fuels, 
notably coal, for electricity generation is much less than that nationwide.  The state has an extensive 
hydropower generation system and imports substantial hydropower electricity from sources in the 
Pacific Northwest.  In recent decades, California has developed one of the largest and most diverse 
renewable electricity generation industries in the world, notably wind and solar power.  However, 
changes in climate of the magnitude predicted by the IPCC would substantially affect electricity 
generation throughout California and the entire Western States grid, particularly for hydroelectric 
facilities.  Less snowpack would result in lower levels of hydro generation in the summer and fall 
seasons because of reduced runoff in those seasons.  Additional hydropower may be available during 
the winter and the spring.  However, on balance, hydropower is more useful and valuable within the 
grid mix of generation sources when it is available throughout the peak summer and fall seasons.  
Warmer weather will result in an increased demand for electricity for cooling appliances in homes and 
businesses.   

Air Quality and Climate Change – Regulatory Setting 

AIR QUALITY 

Federal Regulations 

The EPA is responsible for establishing the NAAQS and enforcing the federal Clean Air Act (CAA).  
Various federal programs have been developed to regulate sources of air pollutants, including 
stationary, mobile, and area sources.  These programs include the New Source Review (NSR) 
preconstruction permitting program (established as part of the 1977 Clean Air Act Amendments) and 
other permitting requirements, as well as emissions standards for new and modified sources.   
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Federal Clean Air Act 

The Federal Clean Air Act (FCAA, passed in 1970 and last amended in 1990) required the EPA to 
establish NAAQS and also set deadlines for their attainment. Two types of NAAQS have been 
established: primary standards, which protect public health, and secondary standards, which protect 
public welfare from non-health-related adverse effects, such as visibility restrictions. The FCAA also 
required each state to prepare an air quality control plan, referred to as a State Implementation Plan 
(SIP). The Federal Clean Air Act Amendments (CAAA) of 1990 added requirements for states with 
nonattainment areas to revise their SIPs to incorporate additional control measures to reduce air 
pollution. The SIP is periodically modified to reflect the latest emissions inventories, planning 
documents, and rules and regulations of the air basins as reported by their jurisdictional agencies. The 
EPA has responsibility to review all state SIPs, to determine conformance to the mandates of the 
CAA, and the amendments thereof, and determine if implementation will achieve air quality goals. If 
the EPA determines a SIP to be inadequate, a Federal Implementation Plan (FIP) may be prepared for 
the nonattainment area, imposing additional control measures. Failure to submit an approvable SIP or 
to implement the plan within the mandated timeframe may result in sanctions being applied to 
transportation funding and stationary air pollution sources in the air basin. 

Determining Conformity of General Federal Actions to State or Federal Implementation Plans 

Conformity determinations for federal actions not related to federal transportation projects are required 
for each criteria pollutant or precursor where the total of direct and indirect emissions of the criteria 
pollutant or precursor in a non-attainment or maintenance area caused by a federal action will equal or 
exceed any of the emission rates specified in the rule.  Because the project site is located in an area 
that is in attainment or unclassified with respect to all NAAQS, the proposed project will not be 
subject to this rule and is not required to develop a conformity determination. 

State Regulations  

California Clean Air Act 

CARB is the agency responsible for coordination and oversight of state and local air pollution control 
programs in California and for implementing the California Clean Air Act (CCAA) of 1988. The 
CCAA requires that all air districts in the state endeavor to achieve and maintain CAAQS for ozone, 
CO, sulfur dioxide (SO2), and nitrogen dioxide (NO2) by the earliest practical date. The CCAA 
specifies that districts focus particular attention on reducing the emissions from transportation and 
area-wide emission sources, and the act provides districts with the authority to regulate indirect 
sources. Each district plan is required to either (1) achieve a five percent annual reduction, averaged 
over consecutive three-year periods, in district-wide emissions of each nonattainment pollutant or its 
precursors, or (2) provide for implementation of all feasible measures to reduce emissions. Thus, any 
planning effort for air quality attainment will need to consider both State and federal planning 
requirements. 

Other CARB duties include monitoring air quality (in conjunction with air monitoring networks 
maintained by air pollution control districts and air quality management districts), establishing 
CAAQS (which in many cases are more stringent than the NAAQS), and setting emissions standards 
for new motor vehicles. The emission standards established for motor vehicles differ, depending on 
various factors including model year, type of vehicle, fuel used, and engine used. 
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Regional / County / Local Regulations  

Lake County Air Quality Management District 

The LCAQMD is designated by law to adopt and enforce regulations to achieve and maintain ambient 
air quality standards. The LCAQMD is a regional agency created by the State that regulates stationary 
sources of air pollution within the LCAB. The main purpose of the LCAQMD is to enforce local, 
State, and federal air quality laws, rules, and regulations to maintain ambient air quality standards and 
protect the public from air toxics through local, CARB ATCM, and EPA NESHAP-specific control 
regulations. Because the County is an attainment area (or is unclassified) for all criteria pollutants, 
both State and federal, it is not required to prepare air quality attainment/management plans.  

Lake County General Plan 

Lake County General Plan policies that address air quality are presented in Exhibit 5.3-6.  The 
project’s consistency with these General Plan policies is discussed in Impact 5.3-1. 

CLIMATE CHANGE  

Federal Regulations 

The EPA is the federal agency responsible for implementing the Federal CAA.  The Supreme Court of 
the United States ruled on April 2, 2007 that CO2 is an air pollutant as defined under the CAA, and 
that EPA has the authority to regulate emissions of GHGs.  On October 30, 2009, EPA issued its 
Mandatory Reporting of Greenhouse Gases, Final Rule.  The reporting threshold for sources covered 
by this regulation is 25,000 metric tons of CO2e.   

State Regulations 

Various statewide and local initiatives to reduce California’s contribution to GHG emissions have 
raised awareness that, even though the various contributors to and consequences of global climate 
change are not yet fully understood, global climate change is occurring, and a real potential exists for 
severe adverse environmental, social, and economic effects in the long term.  Because every nation 
emits GHGs and, therefore, makes an incremental cumulative contribution to global climate change, 
cooperation on a global scale will be required to reduce the rate of GHG generation to a level that can 
help to slow or stop the human-caused increase in average global temperatures and associated changes 
in climatic conditions.   

CARB is the agency responsible for coordination and oversight of State and local air pollution control 
programs in California and for implementing the California Clean Air Act, which was adopted in 
1988.   

Executive Order S-3-05 

Executive Order S-3-05, signed by Governor Schwarzenegger in 2005, proclaimed that California is 
vulnerable to the impacts of climate change.  It declared that increased temperatures could reduce the 
Sierra’s snowpack, further exacerbate California’s air quality problems, and potentially cause a rise in 
sea levels.  To combat those concerns, Executive Order S-3-05 established total greenhouse gas 
emission targets.  Specifically, emissions are to be reduced to the 2000 level by 2010, the 1990 level 
by 2020, and to 80 percent below the 1990 level by 2050. 
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The Executive Order directed the Secretary of CalEPA to coordinate a multi-agency effort to reduce 
GHG emissions to the target levels.  The Secretary also is directed to submit biannual reports to the 
governor and State legislature describing progress made toward reaching the emission targets, impacts 
of global warming on California’s resources, and mitigation and adaptation plans to combat these 
impacts.  To comply with the Executive Order, the Secretary of CalEPA created the California Climate 
Action Team (CCAT), made up of members from various State agencies and commission.  CCAT 
released its first report in March 2006.  The report proposed to achieve the targets by building on 
voluntary actions of California businesses, local government, and community actions, as well as 
through state incentive and regulatory programs.  

Assembly Bill 32, the California Global Warning Solutions Act of 2006 

In September 2006, Governor Schwarzenegger signed into law Assembly Bill 32 (AB32), the 
California Global Warming Solutions Act of 2006.  AB32 establishes regulatory, reporting, and 
market mechanisms to achieve quantifiable reductions in GHG emissions and a cap on statewide GHG 
emissions.  AB32 requires that statewide GHG emissions be reduced to 1990 levels by 2020.  This 
reduction will be accomplished through an enforceable statewide cap on GHG emissions that will be 
phased, starting in 2012.  To effectively implement the cap, AB32 directs CARB to develop and 
implement regulations to reduce statewide GHG emissions from stationary sources.  AB32 specifies 
that regulations adopted in response to AB1493 should be used to address GHG emissions from 
vehicles.  However, AB32 also includes language stating that if the AB1493 regulations cannot be 
implemented, then CARB should develop new regulations to control vehicle GHG emissions under the 
authorization of AB32. 

AB32 requires that CARB: adopt a quantified cap on GHG emissions, representing 1990 emissions 
levels, and disclose how it will arrive at the cap; institute a schedule to meet the emissions cap; and 
develop tracking, reporting, and enforcement mechanisms to ensure that the state achieves the 
reductions in GHG emissions necessary to meet the cap.  AB32 also includes guidance to institute 
emissions reductions in an economically efficient manner and conditions to ensure that businesses and 
consumers are not unfairly affected by the reductions.   

In October 2008, CARB published its Climate Change Proposed Scoping Plan (Proposed Scoping 
Plan), which is the State’s plan to achieve GHG reductions in California required by AB32. 25  The 
Proposed Scoping Plan contains the main strategies that California will implement to achieve 
reduction of 169 million metric tons (MMT) of CO2e, or approximately 30 percent from the projected 
2020 emission level of 596 MMT of CO2e under a business-as-usual scenario (this will be a reduction 
of 42 MMT CO2e, or almost ten percent, from 2002 to 2004 average emissions).  The Proposed 
Scoping Plan also includes CARB-recommended GHG reductions for each emissions sector of the 
state’s GHG inventory. 

Senate Bill (SB) 1368 is the companion bill of AB32 and was signed into law by Governor 
Schwarzenegger in September 2006.  SB1368 requires the California Public Utilities Commission 
(PUC) to establish a GHG emission performance standard for baseload generation from investor-
owned utilities by February 1, 2007.  The CEC must establish a similar standard for local, publicly 
owned utilities by June 30, 2007.  These standards cannot exceed the GHG emission rate from a 
combined-cycle natural gas fired plant base load of 1,100 pounds per MW-hour.  The legislation 

                                                      

25  Climate Change Proposed Scoping Plan, California air Resources Board, 2008.  Available online at 
www.arb.ca.gov/cc/scopingplan/document/psp.pdf  
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further requires that all electricity provided to California, including imported electricity, be generated 
from power plants that meet the standards set by the PUC and CEC.   

Senate Bills 1078, 107, 97, and Executive Order S-14-08  

SB1078 (Chapter 516, Statutes of 2002) requires retail sellers of electricity, including investor-owned 
utilities and community choice aggregators, to provide at least 20 percent of their supply from 
renewable sources by 2017.  SB107 (Chapter 464, Statutes of 2006) changed the target date to 2010.  
In November 2008, Governor Schwarzenegger signed Executive Order S-14-08, which expands the 
State's Renewable Energy Standard to 33 percent renewable power by 2020.  Governor 
Schwarzenegger plans to propose legislative language that will codify the new higher standard.   

Senate Bill 97, signed August 2007, acknowledged that climate change is a prominent environmental 
issue that requires analysis under CEQA.  This bill directed the California Office of Planning and 
Research (OPR) to prepare, develop, and transmit to the California Natural Resources Agency 
guidelines for the feasible mitigation of GHG emissions or the effects of GHG emissions (as required 
by CEQA) by July 1, 2009.  The Natural Resources Agency was required to certify or adopt those 
guidelines by January 1, 2010.  On April 13, 2009, OPR submitted to the Secretary for Natural 
Resources its proposed amendments to the CEQA Guidelines for GHG emissions, as required by 
SB97.  On February 16, 2010, the Office of Administrative Law approved the Amendments and filed 
them with the Secretary of State for inclusion in the California Code of Regulations.  The 
Amendments became effective on March 18, 2010. 

Air Quality and Climate Change – Significance Criteria 

AIR QUALITY 

The air quality impact analysis uses significance criteria from Appendix G of the CEQA Guidelines.  
According to these criteria, the project would have a significant air quality impact if it would: 

• Conflict with or obstruct implementation of the applicable air quality plan; 

• Violate any air quality standard or contribute substantially to an existing or projected air quality 
violation; 

• Result in a net increase in emissions of any criteria pollutant in excess of the significance 
thresholds established by the local air district; 

• Result in a cumulatively considerable net increase of any criteria pollutant for which the project 
region is in non-attainment under an applicable federal or state ambient air quality standard 
(including releasing emissions that exceed quantitative thresholds for ozone precursors); 

• Expose sensitive receptors to substantial pollutant concentrations; or 

• Create objectionable odors affecting a substantial number of people. 

Because Lake County is in attainment with all NAAQS and CAAQS, to have an Air Quality 
Management Plan that would dictate the need for more stringent regulations than are currently adopted 
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or to impose growth limits is not required.  However, in its General Plan, Lake County established air 
quality policies that are applicable to the project. 

The LCAQMD has not established thresholds for evaluating whether a project may result in 
significant air impacts.  The Bay Area Air Quality Management District (BAAQMD) CEQA Guidelines 
are used in this analysis in addition to Appendix G of the CEQA Guidelines to establish significance 
levels.  BAAQMD provides significance thresholds for construction, operations, and GHG.  The 
BAAQMD significance thresholds are presented in Exhibit 5.3-5. 

Exposure to toxic air contaminants would be considered significant if the proposed project would 
result in increased risks that would exceed or contribute to an exceedance of the action level for cancer 
risk (10 in a million) or a hazard index risk level of one or higher for the maximally exposed 
individual (MEI). 26 

Odors would be considered significant if the causative emissions exceeded the screening values for an 
acute hazard, based on the South Coast Air Quality Management District’s (SCAQMD) Risk 
Assessment Procedures for Rules 1401 and 212.  27  The odor threshold for H2S is 0.0005 ppm, and 
for ammonia (NH3), it is 5.75 ppm. 28  At 100 meters, the screening level emissions for an acute risk 
are 8.57 pounds per hour for NH3 and 0.112 pounds per hour for H2S. 

                                                      

26  Lake County Air Quality Management District. http://www.lcaqmd.net.  

27  Risk Assessment Procedures for Rules 1401 and 212, Permit Application Package L., South Coast Air Quality 
Management District, July 2005. 

28  Respirator Selection Guide, 3M, 2004. 
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Exhibit 5.3-5 
BAAQMD CEQA Guidelines Thresholds of Significance 

Pollutant Construction-
Related Emissions Operational-Related Emissions 

Criteria Air Pollutants 
and Precursors 

(Regional) 

Average Daily 
Emissions 

(lb/day) 

Average Daily 
Emissions 

(lb/day) 

Maximum Annual 
Emissions 
(ton/year) 

VOC 54 54 10 

NOx 54 54 10 

PM10 
a 82 82 15 

PM2.5 a 54 54 10 

Fugitive Dust Best Management 
Practices None 

GHG – Stationary Sources None None 10,000 MT/year 

Risk and Hazards – 
New Source 
(Individual Project) 

Same as operational 
thresholds 

Compliance with Qualified Community Risk Reduction Plan 
OR 
Increased cancer risk of >10.0 in a million 
Increased non-cancer risk of > 1.0 Hazard Index 
(Chronic or Acute) 
Ambient PM2.5 increase: > 0.3 μg/m3 annual average 
Zone of Influence: 1,000-foot radius from fence line of 
source or receptor 

Risk and Hazards – 
New Receptor 
(Individual Project) 
Note: Threshold Effective 
Date: January 1, 2011 

Same as operational 
thresholds 

Compliance with Qualified Community Risk Reduction Plan 
OR 
Increased cancer risk of >10.0 in a million 
Increased non-cancer risk of > 1.0 Hazard Index 
(Chronic or Acute) 
Ambient PM2.5 increase: > 0.3 μg/m3 annual average 
Zone of Influence: 1,000-foot radius from fence 

a Includes exhaust emissions only. 

Source: LCAQMD, 2010. 
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CLIMATE CHANGE 

The California Air Pollution Control Officers Association (CAPCOA) has prepared a resource guide 
to address greenhouse gas (GHG) emissions from projects subject to CEQA. 29  The CAPCOA “white 
paper” discusses various options for GHG significant thresholds and recommends a 900 metric ton 
threshold, based on an analysis that included data from four diverse cities (Los Angeles, Pleasanton, 
Dublin, and Livermore).  This threshold would apply to industrial, residential, and commercial 
projects.  CAPCOA notes that this document is considered a “white paper” and is intended as a 
resource, not as a guidance document. 

On June 2, 2010, the BAAQMD adopted the CEQA Guidelines that contain a proposed set of GHG 
emission thresholds.  For stationary sources, the proposed operational significance criteria is 
10,000 metric tons of CO2e, although for projects other than stationary sources, the proposed 
significance criteria is 1,100 metric tons of CO2e. 30  The BAAQMD has not proposed a GHG 
significance threshold for construction.  Unlike the CAPCOA significance threshold of 900 metric 
tons of CO2e, the BAAQMD significance threshold has undergone an extensive regulatory 
development and review process for adoption.   

Because the LCAQMD lacks guidance for GHG significance and the recently adopted BAAQMD 
significance thresholds have undergone an extensive regulatory development, the BAAQMD 
significance threshold of 10,000 metric tons of CO2e per year was used to assess significance for this 
analysis.  Additionally, because the proposed BRP Steam Project facilitates additional GHG emissions 
from the Bottle Rock Power Plant, the criteria of 1,100 lb/MW-hr from SB 1368 was also used to 
assess cumulative significance.   

Air Quality and Climate Change – Impacts / Environmental Consequences and 
Mitigation Measures 

Project construction activities would emit criteria pollutants from the combustion of fuels, particulate 
matter from the operation of earthmoving equipment, TAC, particulate matter, and odorous emissions 
from well venting during air drilling and flow testing activities, and potentially release asbestos-
containing dust from earthwork involving serpentinite soils.  Emissions of “pink steam” may also 
occur. 

Operation of the BRP Steam Project would involve periodic startup and shutdown of the steam wells, 
routine bleeding of the steam wells, and operation of mobile equipment and an emergency generator at 
the well pads.  These activities would emit criteria pollutants from the combustion of fuels, and TAC 
and odorous emissions from well-venting activities. 

                                                      

29  CEQA & Climate Change, California Air Pollution Control Officers Association, January 2008. 

30  California Environmental Quality Act Air Quality Guidelines, BAAQMD, June 2010. 
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Impact 5.3-1 Conflict with or Obstruct Implementation of Applicable Air Quality Plan 
Construction or operation of the BRP Steam Project could conflict with or obstruct 
implementation of the applicable air quality plan.  This would be a less-than-significant impact. 

Because the project is in an area that is in attainment with both NAAQS and CAAQS, the LCAQMD 
is not required to develop an air quality plan.  However, Lake County has developed air quality 
policies that are incorporated in the Lake County General Plan.  If the project would conflict with any 
of those policies, the project could have a significant adverse air quality impact. 

Exhibit 5.3-6 analyzes the project’s consistency with the applicable air quality policies presented in 
the Lake County General Plan.  Because the project would be consistent with these policies, this 
would be a less-than-significant impact.  Although this EIR / EA analyzes the project’s consistency 
with the General Plan pursuant to Section 15125(d) of the CEQA Guidelines, the Planning 
Commission and/or Board of Supervisors will make the final determination of the project’s 
consistency with General Plan policies. 

Exhibit 5.3-6 
Project Consistency with Applicable Lake County General Plan Air Quality Policies 

Objectives and Policies Consistent with 
General Plan? Analysis 

Policy HS-3.1: Monitoring of Point 
and Area Sources.  New and existing 
point sources of air pollution should be 
monitored for compliance with 
County, State, and Federal air quality 
regulations and standards. 

Yes No new major stationary sources of 
emissions are anticipated to be 
constructed as part of the project.  

Policy HS-3.4: Paving or Treatment 
of Roadways for Reduced Air 
Emissions.  As unpaved roads are a 
major source of the County's 
particulate emissions, the County 
should require that all new roads and 
driveways for new projects that are in 
close proximity to adjacent residences 
or the public be paved or treated to 
reduce dust generation where feasible.  
Unpaved roads, driveways, and 
parking areas should be considered for 
surfacing improvements when permits 
are granted for expanded use. 

Yes The project site and access roads 
are in proximity to residences.  The 
access road between proposed well 
pads would be paved to minimize 
dust emissions. 

Policy HS-3.7: Development 
Requirements.  The County shall 
require developments to be located, 
designed, and constructed in a manner 
that would minimize the production of 
air pollutants. 

Yes Construction of the project would 
be accomplished with equipment 
that meets current emission 
standards.  Operation of the project 
would be performed in compliance 
with the existing air permit for the 
power plant. 
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Objectives and Policies Consistent with 
General Plan? Analysis 

Policy HS-3.10: Dust Suppression 
During Construction.  The County 
shall require dust suppression 
measures for grading activities, and 
asbestos dust hazard mitigation plans 
for projects located in Naturally 
Occurring Asbestos Areas. 

Yes, with mitigation 
identified in this 

EIR / EA. 

Mitigation measures in this section 
would include provisions for 
minimizing fugitive dust emissions 
and preparation of an Asbestos 
Hazard Dust Mitigation Plan.  
Compliance with these mitigation 
measures would ensure consistency 
with this policy. 

Policy HS-3.11: Asbestos Inspection 
During Construction.  The County 
shall require that all projects requiring 
a grading permit or a building permit 
that would result in earth disturbance, 
in areas likely to contain naturally 
occurring asbestos, utilize approved 
asbestos dust mitigation measures as 
required by the LCAQMD, CARB, 
and the Lake County Community 
Development Department. 

Yes, with mitigation 
identified in this 

EIR / EA. 

Mitigation measures in this section 
include preparation of an Asbestos 
Hazard Dust Mitigation Plan.  The 
measures would also require that 
the LCAQMD be contacted to 
determine the specific control 
measures to be included in the plan.  
The plan also would be reviewed 
and approved by LCAQMD.  
Compliance with these mitigation 
measures would ensure consistency 
with this policy.  

Policy GR-2.13 Air Quality 
Monitoring Programs.  The County 
shall promote the continued use of air 
quality monitoring programs, such as 
the Geysers Air Monitoring Program 
(GAMP), to develop and maintain the 
capacity to rapidly assess ambient air 
quality and detect air pollution events.  

Yes The GAMP is a continuing 
program. 

Policy GR-2.14 BACT Air Quality 
Measures for Geothermal 
Operations.  Geothermal operations 
shall be planned and carried out using 
BACT consistent with the 
requirements of the LCAQMD.  
Appropriate operating practices shall 
be used to minimize emissions, avoid 
vegetation damage and increased fog 
or haze conditions, prevent nuisance 
odors, and control dust.   

Yes The project would be constructed 
and operated with BACT where a 
BACT determination was made for 
the specific piece of emitting 
equipment.   
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Objectives and Policies Consistent with 
General Plan? Analysis 

Policy GR-2.15 Minimization of Air 
Emissions.  Wherever practical, steam 
fields and power plants shall be inter-
tied and equipped with automated 
supervisory control systems or other 
design measures to minimize air 
emissions during events initiated as a 
result of a forced outage, scheduled 
outage, startup, or curtailment.  Steam 
fields shall only be connected and 
operated with power plants 
incorporating BACT as determined by 
the LCAQMD.  

Yes The project would be tied to and 
equipped with automated 
supervisory control systems to 
minimize air emissions, and it 
would be constructed and operated 
with BACT where a BACT 
determination was made for the 
specific piece of emitting 
equipment.   

Policy GR-2.16 Retrofitting of 
Existing Power Plants to Reduce 
Environmental Impacts.  The County 
shall strongly encourage the 
retrofitting of older power plants with 
the best reasonably available air 
pollution control technology and other 
technologies that can reduce overall 
environmental impacts.   

Not applicable The project would involve 
additional steam wells to supply an 
existing power plant to reach its 
permitted capacity.  No substantial 
modifications to the power plant are 
required or proposed. 

Source: AECOM, 2010.  

Mitigation Measure 5.3-1  None required. Mitigation for dust and asbestos suppression are addressed 
separately in impacts below. 

Impact 5.3-2 Construction-Related Criteria Pollutant Emissions 
Construction of the BRP Steam Project could result in criteria pollutant emissions that would 
exceed the mass-based daily significance thresholds.  This would be a significant impact. 

During construction of the BRP Steam Project, emissions would be similar to those associated with 
any large, industrial construction project.  Project construction could emit criteria pollutants and 
fugitive dust.  Onsite emissions would arise primarily from heavy-duty vehicle and equipment use.  
Offsite emissions would occur from construction worker commute vehicles and material delivery 
trucks.  Fugitive dust emissions would be generated from soil disturbing activities and vehicle travel 
on paved and unpaved roads.  

The project construction schedule indicates that access road work would take approximately eight 
weeks and would be performed prior to well pads construction.  Construction of each well pad would 
involve substantial grading and take 12 weeks, for a total of 24 weeks.  Installation of the steam and 
injection pipelines would occur over 16 weeks.  Additionally, up to 11 production wells and one 
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injection well would be drilled on each well pad over the 30-year project horizon. 31  A maximum of 
two drilling rigs would be used at any one time.  Total drilling time is expected to be a maximum of 
90 days per well.  Overall, drilling would occur over a period of two to three years.  Construction 
phases for the different project elements are expected to overlap when possible.  For example, drilling 
with two drilling rigs on the East Pad could occur simultaneously with the West Pad construction.   

To develop the worst-case construction emission scenarios, construction emissions were calculated for 
each phase of construction.  Construction emissions for the East and West Pads were calculated using 
the Urban Emissions Model (URBEMIS) 2007 Version 9.2.4 air quality modeling software, which is 
the most current version available.  The estimated cut/fill quantities and disturbed areas, construction 
schedule, and well pads preparation activities, as provided in Chapter 3.0 Description of the 
Proposed Project/Proposed Action, were used to define the URBEMIS model for construction of 
each well pad.  Fugitive dust mitigation measures, such as watering disturbed soils twice per day, 
replacing ground cover, and controlling emissions during soil hauling also were included in the 
URBEMIS model.   

Emissions from construction of the access road and pipeline were calculated using the Sacramento 
Metropolitan Air Quality Management District’s (SMAQMD) Roadway Construction Emissions 
Model (RoadMod) as recommended by the BAAQMD CEQA Guidelines.  RoadMod also quantifies 
emissions from construction equipment exhaust, fugitive PM dust, and off-gas emissions for the 
following construction activities: grubbing and land clearing; grading and excavation, drainage, 
utilities, and subgrading; and paving.  Additional equipment such as rubber tire loaders, off-highway 
trucks, cranes, and other construction equipment were added to the RoadMod-created equipment list, 
to account for the construction of the clear-span bridge. 

The well drilling phase would include several sources of emissions: drill rig equipment, forklifts, 
cement trucks, water trucks, fuel trucks, worker commute vehicles, and dust emissions from air 
drilling and well venting.  The emissions from vehicle usage (cement trucks, water trucks, fuel trucks, 
and worker commute vehicles) were calculated using emissions factors from EMFAC2007 and 
estimated vehicle miles traveled.  The drilling rig emissions were based on use of a ThermaSource Rig 
108 32 and on fugitive dust expected to be generated during the air drilling phase of the well.  
Emissions generated from well venting during drilling were calculated using detailed information 
provided by GeothermEx Inc. (see Chapter 4.0 Geothermal Resources) on the composition of the 
NCGs from existing, nearby wells and maximum anticipated steam flow rate and venting durations.   

Furthermore, on completion of each well, the well would be flow tested and vented to atmosphere 
through a cyclone muffler and abated with a wet chemistry process as described in the Hydrogen 
Sulfide Detection and Abatement Performance Plan. 33  The tests are expected to last for 
approximately eight hours at a steam flow rate range of between 5,000 and 45,000 pounds per hour per 
                                                      

31  As described in Chapter 3.0 Description of the Proposed Project/Proposed Action, the project sponsor intends to 
construct only six to seven production wells per well pad, initially.  During the 30-year project horizon, periodic 
replacement of wells would be necessary in the event of well failure or decrease in production.  The well pads would be 
sized to accommodate 11 wells per pad.  This impact analysis evaluates the maximum condition of up to 11 wells per pad 
(a total of 22 wells). 

32 The final selection of drilling rigs has not yet been made.  The ThermaSource Rig 108 is typical of the size and type of 
equipment used for this type of well drilling.  Emissions are expected to be representative. 

33  Hydrogen Sulfide Detection and Abatement Performance Plan, Bottle Rock Power and DHI Services, March 29, 2010.  
This document is available upon request at the Lake County Community Development Department. 
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well, based on the steam discovered with the well.  Similar to well venting while drilling, emissions 
from well testing activities are attributed to the air contaminants present in the NCG that are released 
from well steam.  The well testing emissions were calculated with the NCG to steam ratio and the 
composition of the NCG in nearby existing wells provided by GeothermEx Inc. and the anticipated 
maximum anticipated flow steam rate during well testing.  With the exception of H2S, it was assumed 
that all of the NCGs in the steam would be released to the atmosphere.  The wet chemistry process 
would control the H2S emissions below the LCAQMD standard of five pounds per hour.   

Based on the emissions calculations, the maximum daily emissions of NOx, SOx, CO, VOC, and PM10 
from equipment exhaust would occur during drilling when two drilling rigs were operating 
simultaneously, and the maximum daily fugitive dust emissions would occur when well pads, pipeline, 
and access road construction occurred concurrently.  The estimated highest daily emissions for 
construction of the project are presented in Exhibit 5.3-7. 34  

Exhibit 5.3-7 
Maximum Daily Construction Emissions 

Pollutant 
Maximum Daily 

Emission 
(lb/day) 

BAAQMD  
Significance Threshold 

(lb/day) 
Exceeds 

Threshold? 

NOx  1,182 54 Yes 

VOC 64.7 54 Yes 

CO 692.7 --- --- 

SO2 1.3 --- --- 

PM10 1,631 82 Yes 

PM2.5 1,631 54 Yes 

Fugitive PM10 
a 42.5 Best Management Practices --- 

Fugitive PM2.5 a 8.9 Best Management Practices --- 

a The BAAQMD does not have numerical mass-based significance thresholds for CO, SO2, or fugitive dust. 

Source: BAAQMD, 2010.  

As shown in Exhibit 5.3-7, thresholds for NOx, VOC, PM10, and PM2.5 would be exceeded during 
construction.  Construction-generated emissions would be short term and of temporary duration, 
lasting only as long as construction activities occurred; actual daily emissions would vary from day to 
day and would be dependent on the activities conducted.  The maximum daily emissions presented in 
Exhibit 5.3-7 would be the highest emissions on a single day during project construction, but these 
emission levels are not expected to occur every day during construction.  

Regardless of the construction schedule, uncontrolled construction-generated emissions could result in 
localized increases in pollutant concentrations that could exceed applicable air quality standards.  This 
would be a significant impact.  Therefore, the following mitigation would be required.   

                                                      

34  The detailed assumptions used for analyzing all five phases of construction and the corresponding emission calculations 
are provided in Appendix C. 
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Mitigation Measure 5.3-2  The project sponsor shall prepare an Emissions Reduction Plan (ERP) and 
submit it to LCAQMD for review and approval, prior to groundbreaking.  The ERP shall include all 
measures recommended by LCAQMD, at the time of development, for the control of mobile-source 
and drilling emissions associated with on-site construction activities to ensure that project-generated 
emissions shall not exceed applicable air quality standards at nearby receptors.  At a minimum, these 
measures shall include the following: 

• Fugitive Dust Emissions 

 All disturbed areas, including storage piles, that are not being actively used shall be effectively 
stabilized using water, chemical stabilizer/suppressant, or vegetative ground cover to limit 
dust emissions. 

 Temporary traffic control shall be provided as appropriate during all phases of construction to 
improve traffic flow (e.g., flag person).  

 All material excavated, stockpiled, or graded shall be sufficiently watered to prevent fugitive 
dust from leaving the property boundaries and causing a public nuisance or a violation of an 
ambient air standard.  Watering shall occur at least twice daily for actively disturbed areas, 
preferably in the mid-morning and after work is completed each day. 

 All on-site unpaved roads shall be effectively stabilized of dust emissions using water or 
chemical stabilizer/suppressant.  The paving of roadways shall occur as early in the 
construction phase as possible to limit fugitive emissions associated with vehicle travel on 
unpaved surfaces. 

 On-site vehicle speeds on unpaved surfaces shall be limited to 15 mph. 

 All land clearing, grading, earth moving, or excavation activities on the project site shall be 
suspended when winds exceed 20 mph. 

 All inactive portions of the development site shall be seeded and watered until a suitable grass 
cover is established.  Seeding shall be performed with an approved native seed mix. 

 When materials are transported off-site, all material shall be covered and effectively wetted to 
limit visible dust emissions, or at least six inches of freeboard space from the top of the 
container shall be maintained. 

 All operations shall limit or expeditiously remove accumulations of mud or dirt from High 
Valley Road, Rabbit Valley Road, and their intersections with Bottle Rock Road at least once 
every 24 hours when construction activities are occurring. 

 Wheel washers shall be installed where vehicles enter and exit unpaved roads onto paved 
roads, or trucks and any equipment leaving the site each trip shall be washed off, as necessary, 
to prevent the track-out of material onto adjacent roadways. 

 Cleared vegetation shall be treated by legal means other than open burning, such as by 
chipping, shredding, or grinding.  
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• Mobile-Source Emissions 

 Diesel-powered construction equipment to be used on-site shall be Tier 2 or Tier 3, as 
appropriate, and shall use low-sulfur content diesel fuel of 15 ppmw, or less. 

 The primary contractor shall be responsible to ensure that all construction equipment is 
properly tuned and maintained, in accordance with manufacturer’s specifications. 

 Off-road construction equipment shall not be left idling for periods in excess of five minutes 
when not in use. 

 Construction equipment operating on-site shall be equipped with two- to four-degree engine 
timing retard or pre-combustion chamber engines. 

 Catalytic converters shall be installed on gasoline-powered equipment, in accordance with 
manufacturer’s specifications. 

 Diesel catalytic converters, diesel oxidation catalysts, and diesel particulate filters (as certified 
and/or verified by the EPA or CARB) shall be installed, if available.  Diesel-powered 
equipment shall be replaced by electric equipment whenever feasible. 

 Idling of heavy-duty diesel trucks during loading and unloading shall be limited to five 
minutes maximum; auxiliary power units shall be used whenever possible. 

• Drilling Emissions 

 The project sponsor shall conduct a study to evaluate the feasibility of emission reduction 
measures for the generators engine serving the drilling operations.  At a minimum, the study 
shall evaluate the feasibility of each of the following measures: 

• Electrification (i.e., installing temporary line power) 
• Selective Catalytic Reduction (SCR) 
• NOx Reducing Catalyst 
• NOx Absorber 
• Catalyzed Diesel Particulate Filter 
• Catalytic converter 
• Oxidation catalyst 
• Current EPA Tier 2 or Tier 3 engines 

The project sponsor shall use the control measure that achieves the highest level of control, 
based on the results of the study. 

 Diesel-powered drilling equipment shall use ultra-low sulfur diesel fuel with a sulfur content 
of 15 ppmw or less. 

 No more than 3,000 gallons of ultra-low sulfur diesel fuel per day per drilling rig shall be used 
for well drilling. 

 No more than two drilling rigs shall be operated at one time. 

 Air drilling shall not be conducted without the use of a particulate control device. 
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 No more than one well shall be vented or flow tested at one time. 

 Well venting and flow testing shall not occur without the use of a particulate control device. 

 H2S emissions shall be abated using the methods outlined in the Hydrogen Sulfide Detection 
and Abatement Performance Plan. 

In addition to the technical provisions, the Emissions Reduction Plan shall contain monitoring and 
recordkeeping provisions, to be developed in consultation with and approved by the LCAQMD prior 
to construction. 

Significance After Mitigation  Implementation of Mitigation Measure 5.3-2 would reduce emissions 
of fugitive dust by 50 to 75 percent and would ensure that construction-generated fugitive dust 
emissions would not exceed applicable standards.  As a result, impacts associated with fugitive dust 
would be less than significant. 

If the project sponsor determined that electrification (i.e., use of electric-powered equipment) was 
feasible for drilling operations and implements that option, emissions from drilling would be 
negligible, and the impacts associated with drilling operations would be less than significant. 

If add-on VOC control (i.e., oxidation catalyst) was determined to be feasible and was implemented, 
VOC emission reductions of up to 90 percent would be expected.  With a 90 percent reduction, VOC 
emissions would not exceed the BAAQMD significance threshold and this impact would be less than 
significant. 

However, even with mitigation, the construction-related combustion emissions from well drilling 
might cause unavoidable short-term impacts.  Specifically: 

• If add-on NOx control (one or more of the recommended technologies) was determined to be 
feasible and was implemented, NOx reductions of up to 90 percent could be achieved.  However, 
even with 90 percent reduction, NOx emissions would exceed the BAAQMD daily mass-based 
significance threshold. 

• If add-on particulate control (e.g., catalyzed diesel particulate filter) was determined to be feasible 
and was implemented, PM10 and PM2.5 emissions reductions of up to 90 percent could be 
achieved.  However, even with 90 percent reduction, PM10 and PM2.5 emissions would exceed the 
BAAQMD daily mass-based significance threshold. 

Therefore, construction emissions from well drilling activities would have a significant unavoidable 
impact on air quality. 

Responsibility and Monitoring  The project sponsor would prepare the Emissions Reduction Plan in 
consultation with and approved by the LCAQMD prior to construction.  The responsibility for 
implementation of the Emission Reduction Plan would be shared by the project sponsor’s 
Construction Supervisor, who would be responsible for those activities associated with well pads, 
access road, and bridge construction, and the Drilling Supervisor, who would be responsible for those 
activities associated with drilling activities.  The LCAQMD would be responsible for periodic 
enforcement inspections associated with the plan.  The project sponsor would prepare the emissions 
reduction measures study and submit it to the LCAQMD for review and approval at least 60 days prior 
to the start of drilling operations. 
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Impact 5.3-3 Short-Term Exposure of Sensitive Receptors to Diesel Particulate Matter 
Construction activities associated with implementation of the proposed project could result in 
short-term diesel-exhaust emissions, a toxic air contaminant.  Short-term exposure of sensitive 
receptors to diesel particulate matter would be a significant impact. 

Particulate exhaust emissions from diesel-fueled engines (DPM) are a toxic air contaminant as 
identified by CARB.  Project construction would result in the generation of DPM emissions from the 
use of off-road diesel equipment for site grading and excavation, paving, demolition, well drilling, and 
other construction activities.  DPM emissions were calculated with the criteria pollutant emissions, as 
discussed in Impact 5.3-2 Construction-Related Criteria Pollutant Emissions and in Appendix C.  
Exhibit 5.3-8 presents the maximum daily and annual emissions of DPM during construction.  

Exhibit 5.3-8 
Maximum DPM Emissions during Construction 

Maximum Daily Emissions  38.5 lb/day 
Maximum Annual Emissions  7.1 ton/yr 

Source: AECOM, 2010.  

Uncontrolled construction-related emissions of DPM could result in localized increases in pollutant 
concentrations at nearby receptors.  Health-related risks associated with DPM are primarily associated 
with long-term exposure and the associated risk of contracting cancer.  For residential receptors, the 
estimation of cancer risk associated with exposure to TACs is typically calculated based on a 70-year 
period of continuous exposure.  Although the majority of nearby receptors are located upwind of the 
project site, given variations in wind direction that can occur in the project area, construction activities 
could have a short-term adverse air quality impact on nearby receptors.  This would be a significant 
impact.  DPM emissions would be mitigated in the same manner as PM10 and PM2.5 emissions 
associated with mobile sources and drilling operations, as discussed in Mitigation Measure 5.3-2. 

Mitigation Measure 5.3-3  Same as Mitigation Measure 5.3-2. 

Significance after Mitigation  The use of diesel-powered construction equipment would be temporary 
and episodic, would occur over a relatively large area, and would be a considerable distance from and 
generally downwind of the nearest receptors.  With implementation of this mitigation, DPM generated 
by project construction would not be expected to create conditions where the probability of contracting 
cancer was greater than 10 in 1 million for nearby receptors.  Therefore, long-term health risks 
associated with short-term exposure to DPM would be less than significant. 

Responsibility and Monitoring  The Emissions Reduction Plan required by Mitigation Measure 5.3-2 
would be prepared in consultation with and approved by the LCAQMD prior to construction.  The 
responsibility for implementation of the Emission Reduction Plan would be shared by the project 
sponsor’s Construction Supervisor, who would be responsible for those activities associated with well 
pads, access road, and bridge construction, and the Drilling Supervisor, who would be responsible for 
those activities associated with well drilling.  The LCAQMD would be responsible for periodic 
enforcement inspections associated with the plan. 
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Impact 5.3-4 Exposure to Naturally Occurring Deposits of Serpentinite Soils 
Construction activities associated with implementation of the project could result in the 
disturbance of natural deposits of serpentinite soils.  Serpentinite soils contain naturally 
occurring asbestos that could result in exposure of workers and the public to hazardous 
asbestos.  This would be a significant impact. 

Although the project site is not located in an area designated by the State as having an elevated 
likelihood of asbestos-containing soils, serpentinite soils containing naturally occurring asbestos have 
been mapped beneath both well pads, as shown in Exhibit 5.8-2 in Section 5.8 Geology, Soils, and 
Seismicity.  Construction activities would disturb asbestos-containing soils and could result in the 
dispersal of asbestos fibers in the air that could adversely affect the health of nearby individuals.  This 
would be a significant impact.  Therefore, the following mitigation would be required.   

Mitigation Measure 5.3-4  In the event that asbestos-containing soils are unearthed during the 
construction process, an Asbestos Hazard Dust Mitigation Plan shall be prepared to minimize and 
control potential asbestos dust emissions.  In accordance with State requirements, an Asbestos Hazard 
Dust Mitigation Plan shall be submitted to the LCAQMD within fourteen days of the discovery of 
naturally-occurring asbestos, serpentinite soil, or ultramafic rock.  The LCAQMD shall be contacted to 
determine the specific control measures (e.g., regular spraying with water or dust suppressants) to be 
included in the Asbestos Hazard Dust Mitigation Plan.  This plan shall be approved by the LCAQMD 
prior to the initiation of construction activities that disturb soil. 

Significance After Mitigation  With implementation of Mitigation Measure 5.3-4, the exposure risk 
associated with the disturbance of asbestos-containing soils as a result of grading and drilling activities 
in the well pads areas would be reduced to a less-than-significant level.   

Responsibility and Monitoring  The Asbestos Hazard Dust Mitigation Plan would be prepared in 
consultation with and approved by the LCAQMD.  The responsibility for implementation of the 
Asbestos Hazard Dust Mitigation Plan would be the project sponsor’s Construction Supervisor.  The 
LCAQMD would be responsible for periodic enforcement inspections associated with the plan. 

Impact 5.3-5 Short-Term Exposure of Sensitive Receptors to Toxic Air Contaminants from 
Well Venting during Drilling and Flow Testing 
Construction activities associated with implementation of the project could result in exposure to 
short-term H2S and NH3 emissions as well as emissions from toxic metals contained in the 
steam in excess of one-hour maximum levels.  Short-term exposure of sensitive receptors to 
TACs would be a significant impact. 

While drilling in the depth of the resource between 7,000 and 11,000 feet, the steam from the wells 
would be vented through the cyclone muffler to atmosphere.  The amount of steam generated would 
vary from well to well, with a range of 5,000 to 40,000 pounds of steam per hour, based on the number 
of steam entries discovered during exploration.  Steam venting during drilling could last up to 
40 hours.  Following completion of the drilling, each well would be flow tested for eight hours 
through the cyclone muffler to atmosphere.  

The proposed project may emit TACs, including H2S and NH3, that have the potential to cause adverse 
health effects due to short-term exposures (e.g., one hour or less).  Because the adverse health effect 
can occur over a short period of time, it is assumed that the exposure event could occur under the 
worst-case conditions during which there would be low wind speeds and stable atmospheric conditions 
during which time little or no dispersion of the pollutant would occur.  These conditions are typical of 
early morning periods shortly before or shortly after sunrise.  It is also assumed that sensitive receptor, 
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for example a child or an elderly person, could be located at the project fence line for a short period of 
time and, therefore, could be exposed to a short-term emission of a TAC.  Both H2S and NH3 are 
substances with low odor thresholds and while it is likely that anyone exposed to these substances 
would smell them and evacuate the area, for the purpose of assessing acute health impacts, it is 
assumed that the person would not evacuate the area. 

During construction, up to two drilling rigs would be operated at the same time; however, drilling 
would be staggered so that only one well would be vented at any one time.  TAC emissions from 
uncontrolled well venting were calculated from detailed information on the composition of the NCGs 
and metals contained in the existing, near-by wells, maximum anticipated steam flow rate, and event 
duration.  Because well drilling and well testing would have similar emissions, the emissions from 
testing and drilling were evaluated as a single event, well venting, which could represent either 
activity.   

During drilling, the wells would not be connected to the steam pipelines to the power plant; therefore, 
H2S and NH3 would not be mitigated by the systems installed at the Bottle Rock Power Plant.  During 
this phase of development, the wells would be subject to BACT requirements, in accordance with the 
LCAQMD rules. 

The BACT requirements for H2S abatement, imposed in May 2009 for the most recently drilled wells 
on the Francisco Lease, are expected to be imposed by the LCAQMD for drilling in the BRP 
GeoResource Leasehold.  These requirements would include preparation of an H2S abatement plan, 
which would be submitted when applying for a drilling permit.  BRP’s current Hydrogen Sulfide 
Detection and Abatement Performance Plan includes the use of a wet chemical process at the well site 
to limit the H2S emissions to no more than five pounds per hour during drilling, initial clean-out, and 
testing operations.  The remaining NCGs would be vented to the atmosphere. 35 

As stated in the Hydrogen Sulfide Detection and Abatement Performance Plan, the wet chemical H2S 
abatement system would use a combination of sodium hydroxide (NaOH) to scrub H2S from the steam 
and hydrogen peroxide (H2O2) to oxidize H2S to a non-volatile form.  This technology has been 
proven effective for other geothermal well drilling projects at The Geysers, including the 2009 wells 
drilled on the Francisco Lease.  The monitoring plan described in the Hydrogen Sulfide Detection and 
Abatement Performance Plan would be used to determine when additional abatement measures would 
need to be taken at a well site. 

Only one well would be vented at a time.  The H2S emissions would be controlled with the wet 
chemistry process, and NH3 emissions would be controlled through the use of water injection, water 
spray, and a cyclone separator.  Metals would not be abated with this process and would be released to 
the atmosphere.  Exhibit 5.3-9 presents the maximum hourly TAC emissions from an uncontrolled 
steam release from one well.  Detailed emissions calculation methodologies and emissions 
calculations are provided in Appendix C.   

As shown in Exhibit 5.3-9, emissions of mercury and NH3 would be lower than the BAAQMD Health 
Risk Trigger levels and, therefore, would be less than significant.  However, emissions of H2S and 

                                                      

35  Rules and Regulations from LCAQMD, Lake County Air Quality Management District, 2006.  Accessed September 4, 
2009 online at http://www.arb.ca.gov/DRDB/LAK/CURHTML/LCAQMDRULEBOOK2006.PDF. 
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arsenic would exceed the BAAQMD Health Risk Trigger levels.  Therefore, this would be a 
significant impact and the following mitigation would be required. 36 

Exhibit 5.3-9 
Maximum TAC Emission Rates 

NCG Component Maximum TAC Flow Rate
(lb/hr) 

TAC Screening Level a 
(lb/hour) 

Exceed Screening 
Level? 

H2S 5.0 b 0.093 Yes 
NH3 2.35 7.1 No 
As 0.002 0.00044 Yes 
Hg 0.0006 0.0013 No 

a The BAAQMD 1-Hour Maximum Trigger Level.  Regulation 2, Rule 5, Table 2-5-1.  Trigger Level is defined as: [T]he 
emission threshold level for each TAC listed in Table 2-5-1 below which the resulting health risks are not expected to cause, 
or contribute significantly to, adverse health effects.   
b The emission rate is set by rule at 5.0 lbs/hour; the abatement system would ensure that emissions do not exceed this 

value. 

Source: AECOM, 2010. 

Mitigation Measure 5.3-5  The project sponsor shall implement the provisions of the Hydrogen 
Sulfide Detection and Abatement Performance Plan during well venting activities, including venting 
during drilling and well testing.  The monitoring plan described in the Hydrogen Sulfide Detection and 
Abatement Performance Plan shall be used to determine when additional abatement measures will 
need to be taken at the well site. 

Significance After Mitigation  Even with mitigation, the construction-related H2S and arsenic 
emissions from well venting could have unavoidable short-term impacts.  Although this impact would 
be short-term and transient in nature, these pollutants have the potential to cause acute health problems 
based on short-term exposure and, therefore, this would be a significant unavoidable impact for 
purpose of CEQA compliance only.   

Responsibility and Monitoring  The project sponsor’s Drilling Supervisor would be responsible for 
implementing the Hydrogen Sulfide Detection and Abatement Performance Plan.  The LCAQMD 
would be responsible for periodic enforcement inspections associated with the plan. 

Impact 5.3-6 Short-term Exposure to Odorous Emissions during Well Venting Activities 
Drilling activities of the project would release non-condensable gases, including odorous 
emissions of H2S.  This would be a significant impact.  

The project could create objectionable odors caused by H2S emissions, which have a “rotten egg” odor 
at high enough concentrations.  The odor threshold for H2S is 0.5 parts per billion.  The residents who 
live nearby might find the odors objectionable if wind conditions were such that the residences were 
downwind of the drilling rigs.   

                                                      

36  No federal standard exists for these TACs. 
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According to the project sponsor, previous tracer tests and Gaussian modeling studies at nearby source 
locations based on a release rate of five pounds per hour resulted in maximum H2S impacts of two 
parts per billion at a nearby receptor. 37  These tracer studies were not conducted at the proposed well 
pad locations, so the actual impacts at a receptor may differ from the impacts predicted by the previous 
studies.  Therefore, it is possible that the project would generate objectionable odors that would be 
detected at nearby sensitive receptors and this would be a significant impact.   

Mitigation Measure 5.3-6  Same as Mitigation Measure 5.3-5. 

Significance After Mitigation  Implementation of Mitigation Measure 5.3-6 would reduce this impact 
to a less-than-significant level.   

Responsibility and Monitoring  The project sponsor’s Drilling Supervisor would be responsible for 
implementing the Hydrogen Sulfide Detection and Abatement Performance Plan.  The LCAQMD 
would be responsible for periodic enforcement inspections associated with the plan. 

Impact 5.3-7 Exposure to “Pink Steam”  
Project drilling activities could result in the transient release of “pink steam” into ambient air.  
This would be a less-than-significant impact. 

Drilling into high-pressure, steam-containing geologic features is a challenging engineering task.  The 
objective of this task is to capture the steam in those features and harness its energy for electricity 
production.  In this context, uncertainties in the process can lead to the accidental release of steam and 
other geologically contained gases into the atmosphere in a “steam blowout.”  In a subset of these 
steam blowout events, the steam may have a pink color.   

The presence of pink steam was noted in the 1980s, when drilling several wells in the vicinity of the 
project site: High Valley State 39A-30 (1983), L’Esperance 1(1984), Cal State 92-6 (1984), and 
L’Esperance 2 (1985).  Particulate samples were taken at the various wells.  The analyses showed the 
particulates to be primarily iron oxides, with small amounts of arsenic (As), chromium (Cr), copper 
(Cu), nickel (Ni), sulfur (S), and, in the case of High Valley State 39A-30, mercury (Hg).  In the case 
of the L’Esperance 1 well, the particulates were 60 to 70 percent iron (Fe).   In the case of High Valley 
State 39A-30, the particulates were 10 to 30 percent Fe.  Although the relative amounts of heavy 
metals were low (0.1 to 0.3 percent) in some of the wells, the quantities of total particulates emitted 
violated emission limits, and the heavy metal content of those particulates was of particular concern to 
residents and landowners.  In all cases, the wells were clean after approximately one hour of flow, 
which indicates that this condition is transient. 

Improvements in drilling technology and steam capture systems are considered likely to reduce the 
probability of steam blowouts and, therefore, the incidence of “pink steam.”  Although incidents might 
occur, such releases would be short-lived and, therefore, this would be a less-than-significant impact. 

Mitigation Measure 5.3-7  None required. 

                                                      

37  Rules and Regulations from LCAQMD, Lake County Air Quality Management District, 2006.  Accessed September 4, 
2009 online at http://www.arb.ca.gov/DRDB/LAK/CURHTML/LCAQMDRULEBOOK2006.PDF. 



5.3 Air Quality and Climate Change 
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

5.3 - 38 

Impact 5.3-8 Long-term Exposure to Criteria Pollutant Emissions  
Operation of gasoline and diesel-powered equipment at the proposed well pads would result in 
emissions of criteria pollutants from fuel combustion.  This would be a less-than-significant 
impact. 

Normal operation of proposed well pads would include emissions from the gasoline-fueled 
maintenance vehicles and a back-up, propane-fired emergency generator.  The emissions associated 
with maintenance vehicle usage were based on the anticipated fuel usage provided by the project 
sponsor, a calculated fuel economy, and emission factors provided by OFFROAD2007 for lightweight 
pickup trucks.  The emissions associated with the emergency generator engine were based on the 
engine size and 50 hours of operation per year for maintenance and testing.  Emissions from 
emergency operations are not regulated and, therefore, were not quantified.   

Hourly, daily, and annual emissions expected to be generated from operation of equipment at the well 
pads are presented in Exhibit 5.3-10 and compared to the BAAQMD mass-based significance 
thresholds for operations.  The detailed assumptions, calculation methodologies, and emissions 
calculations for the project operation are provided in Appendix C. 

Exhibit 5.3-10 
Project Emissions 

Source CO VOC NOx SOx PM10 PM2.5 

Hourly Emissions (lbs/hr) 
 Mobile Sources 12.66 1.43 1.15 0.00 0.02 0.02 
 Emergency Generator 14.18 9.13 15.28 0.04 0.55 0.55 
 Total 26.84 10.55 16.43 0.04 0.57 0.57 
Daily Emissions (lbs/day) 
 Mobile Sources 12.66 1.43 1.15 0.00 0.02 0.02 
 Emergency Generator 14.18 9.13 15.28 0.04 0.55 0.55 
 Total 26.84 10.55 16.43 0.04 0.57 0.57 
BAAQMD Daily Significance 
Threshold --- 54 54 --- 82 54 

Exceed Daily Threshold? --- No No --- No No 
Annual Emissions (tons/year) 
 Mobile Sources 2.31 0.26 0.21 0.00 0.00 0.00 
 Emergency Generator 0.35 0.23 0.38 0.00 0.01 0.01 
 Total 2.67 0.49 0.59 0.00 0.02 0.02 
BAAQMD Annual Significance 
Threshold --- 10 10 --- 15 10 

Exceed Annual Threshold? --- No No --- No No 

Source: AECOM, 2010. 
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As shown in Exhibit 5.3-10, the criteria pollutant emissions from operation of the well pads would not 
exceed the BAAQMD daily or annual mass-based significance thresholds for operations for any 
criteria pollutants.  38 39   Therefore, this would be a less-than-significant impact. 

Mitigation Measure 5.3-8  None required. 

Impact 5.3-9 Long-Term Exposure of Sensitive Receptors to Toxic Air Contaminants  
Implementation of the project could expose sensitive receptors to H2S and NH3 emissions as 
well as to emissions of toxic metals contained in the steam during infrequent, but routine startup 
and shutdown of the steam wells.  In addition, combustion of fuels in the emergency generator 
and mobile equipment would release TAC.  Although infrequent and of short duration, these 
events could expose sensitive receptors to arsenic in exceedance of the BAAQMD standards.  
This would be a significant impact. 

During startup/shutdown activities, the steam from the wells would be vented to the atmosphere 
through the rock muffler and abated with either the wet chemistry process (as defined in the Hydrogen 
Sulfide Detection and Abatement Performance Plan) or bypassed to the Stretford unit (see 
Impact 5.3-10 Long-term Exposure to Odorous Emissions regarding this unit) at the Bottle Rock 
Power Plant.  The worst-case scenario would occur when power was lost on a night or weekend shift 
and well isolation could take up to 45 minutes.  Typically, if a well was shut in, it would be kept on a 
one-inch bleed to vent tanks located on each well pad to keep the well bore and associated piping 
warm and prevent any gases from building up in the top of the well bore.  Although it is not required, 
BRP currently adds soda ash to its existing vent tanks to minimize/eliminate emissions.   

Similar to well venting emissions of NCGs during construction, emissions during startup and 
shutdown activities are attributed to the air contaminants present in the NCG that are released from 
well steam.  The well startup and shutdown emissions were calculated with the NCG to steam ratio 
and the composition of the NCG in nearby existing wells, provided by GeothermEx Inc. (see Chapter 
4.0 Geothermal Resources) and the maximum anticipated flow steam rate during well testing.  With 
the exception of H2S and NH3, it was assumed that all of the NCGs in the steam would be released to 
the atmosphere.   

The wet chemistry process would keep H2S emissions below the LCAQMD standard of five pounds 
per hour.  The water sprays and sodium hydroxide injection would control NH3 emissions to a certain 
extent; for this analysis, 75 percent control was assumed.  For calculation purposes, it was assumed 
that each startup and each shutdown event would take 45 minutes, and one startup and one shutdown 
event would occur per day, to estimate the maximum daily emissions.  Ten startup and ten shutdown 
events were assumed for annual emissions.  Emissions from the one-inch bleed to keep wells warm 
during shutdown events are minimal compared to startup or shutdown venting and, thus, they were not 
evaluated.  The emissions from startup/shutdown events are presented in Exhibit 5.3-11.  Detailed 
emission calculations are provided in Appendix C. 

                                                      

38  The BAAQMD does not have hourly significance thresholds; hourly emissions are reported for information only. 

39  See Exhibit 5.3-2 for the BAAQMD standards. 
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Exhibit 5.3-11 
TAC Emissions from Startup/Shutdown Events 

Pollutant 

BAAQMD 
Acute 

Trigger 
Levels 

(lbs/hour) 

Maximum 
Daily 

Emissions 
(lbs/hour) 

Exceeds 
Threshold? 

BAAQMD 
Chronic 

Trigger Levels
(lbs/year) 

Annual 
Emissions 
(lbs/year) 

Exceeds 
Threshold? 

H2S 0.093 3.75 Yes 390 75 No 

NH3 7.1 28.17 Yes 7,700 563 No 

As 0.0004 0.026 Yes 0.0072 0.526 Yes 

Hg 0.013 0.008 No 0.27 0.151 No 

Source: AECOM, 2010.  

As shown in Exhibit 5.3-11, the startup and shutdown of the Bottle Rock Power Plant would cause 
emissions of TACs at the well pads.  The TAC emissions would exceed the hourly trigger levels for 
H2S, NH3, and As.  The annual threshold would be exceeded for arsenic.  In addition, emissions of 
TAC would occur from fuel combustion in the stationary emergency generator and the mobile sources 
operated at the well pads.  TAC emissions from these sources are expected to be negligible and were 
not calculated as they would not result in substantial adverse impacts to air quality.   

Exceedance of the BAAQMD acute and chronic trigger levels would be a significant impact. 
Implementation of the Hydrogen Sulfide Detection and Abatement Performance Plan required in 
Mitigation Measure 5.3-5 would reduce H2S emissions to a less-than-significant level.  However, no 
mitigation is available for As emissions.  No federal standard exists for As emissions.  Additionally, 
although the water sprays and sodium hydroxide injection would limit NH3 emissions to a certain 
extent, for this analysis, 75 percent control was assumed, which would not be sufficient to reduce the 
NH3 emissions to a less-than-significant level.   

Mitigation Measure 5.3-9  Same as Mitigation Measure 5.3-5. 

Significance After Mitigation  Implementation of the Hydrogen Sulfide Detection and Abatement 
Performance Plan (contained in Mitigation Measure 5.3-5) during well venting activities would be 
sufficient to ensure that impacts associated with H2S emissions would be reduced to a less-than-
significant level.  However, even with mitigation, NH3 and As emissions from startup and shutdown 
might cause significant unavoidable short-term impacts with respect to CEQA compliance only.  
Although these impacts would be short-term and transient in nature, these pollutants could cause acute 
health problems based on short-term exposure and, therefore, operating TAC emissions from well 
startup and shutdown would result in a significant unavoidable impact. 

Responsibility and Monitoring  The project sponsor’s Drilling Supervisor would be responsible for 
implementing the Hydrogen Sulfide Detection and Abatement Performance Plan.  The LCAQMD 
would be responsible for periodic enforcement inspections associated with the plan. 
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Impact 5.3-10 Long-term Exposure to Odorous Emissions  
Project operation would generate emissions of non-condensable gases, including odorous H2S 
emissions.  This would be a less-than-significant impact.  

NCGs would be removed during the generation process, through the use of steam jet ejectors and 
vacuum pumps, and at the cooling tower.  Because of its environmental effects, toxicity, and smell, 
special care would need to be taken to remove H2S from the steam.  The Bottle Rock Power Plant is 
equipped with a Stretford Abatement System, a unit which removes H2S through a series of chemical 
reactions that convert it to water and elemental sulfur, forming a sulfur cake.  GAMP stations set up in 
the project vicinity monitor for particulates and H2S to verify that the abatement systems are effective.   

The Stretford process treats the NCGs by taking the feed gas from the gas ejectors, which are located 
downstream from the turbine and condenser.  The NCGs are passed through a venturi-absorber, which 
uses reduction-oxidation (redox) chemistry to oxidize the H2S into elemental sulfur in a non-volatile 
alkaline solution (liquor), containing vanadium as an oxygen carrier.  The Stretford process is 
designed to accomplish near total (less than 0.1 ppm) hydrogen sulfide removal from the NCGs.  The 
H2S in the condensate is abated chemically in the cooling tower basin.  According to the project 
sponsor, cooling tower source testing has shown less than two pounds per hour of H2S is emitted from 
the tower under normal conditions.  The permitted limit for H2S emissions is five pounds per hour.   

The available data suggest that although the chances of encountering a high concentration of NCGs in 
the steam appear to increase with drilling depth, a high concentration of NCGs is not likely to be 
encountered.  Therefore, at least some of the proposed wells in the project area would likely produce 
total NCGs at concentrations up to or exceeding 74,000 parts per million and H2S concentrations up to 
or exceeding 2,000 parts per million. 

Because the maximum H2S emission rate of five pounds per hour from the power plant is not expected 
to change as a result of the project, the impact from odorous emissions of H2S would be less than 
significant. 

Mitigation Measure 5.3-10  Same as Mitigation Measure 5.3-5. 

Significance After Mitigation  Implementation of the Hydrogen Sulfide Detection and Abatement 
Performance Plan contained in Mitigation Measure 5.3-5 during well venting activities would reduce 
the impact associated with H2S emissions to a less-than-significant level.   

Responsibility and Monitoring  The project sponsor would be responsible for implementing the 
Hydrogen Sulfide Detection and Abatement Performance Plan.  The LCAQMD would be responsible 
for periodic enforcement inspections associated with the plan. 

Impact 5.3-11 Increases of Criteria Pollutant and TAC Emissions at the Bottle Rock Power 
Plant  
The increased steam from the project would generate additional emissions at the Bottle Rock 
Power Plant from the release and treatment of NCGs and operation of the cooling tower.  This 
would be a less-than-significant impact.  

Additional emissions associated with operation of the Bottle Rock Power Plant would be attributed to 
the air contaminants that were present in the NCGs that were released when steam was processed.  The 
project would increase the amount of steam produced for use in the power plant to bring the plant up 
to its design capacity of 55 MW.  Along with the composition of the NCG in the steam, GeothermEx, 
Inc. (see Chapter 4.0 Geothermal Resources) provided detailed information regarding the power 
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plant’s turbine efficiency.  This information was used in conjunction with steam flow rates to estimate 
the uncontrolled emissions.  Controlled emissions were estimated based on the uncontrolled emission 
rate and the control efficiency of the Stretford process.  The Stretford process absorbs the H2S gas 
from the non-condensable gas stream and, through a series of chemical reactions, converts it to 
elemental sulfur and water.  Thus, normal operating emissions associated with NCGs from the steam 
turbine would be controlled.   

Normal operation is expected to occur 8,760 hours per year and would involve the necessary steam to 
bring the plant up to its design capacity of 55 MW.  Normal power plant operating emissions for the 
project are shown in Exhibit 5.3-12.  Detailed operating emission calculations are provided in 
Appendix C.  Exhibit 5.3-12 summarizes the emissions from historical operations of the Bottle Rock 
Power Plant at approximately 18 MW and shows the increase in each pollutant.  All emissions have 
already been permitted, as the plant already has been approved to operate at the 55 MW level. 

The additional steam from the project would require additional cooling from the existing cooling 
system at the Bottle Rock Power Plant.  The existing cooling system was designed for 55 MW and no 
additional equipment would be required to operate the cooling system with the proposed increase in 
steam.  The existing cooling water system is comprised of a five-cell Hamon counter flow cooling 
tower with a 150 Hp electric-driven fan in each cell.  Water from the cooling tower basin is supplied to 
the surface condenser by redundant 1,000 Hp electric-driven pumps. 
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Exhibit 5.3-12  
Cumulative Emissions at the Bottle Rock Power Plant 

Emissions Unit Pollutant 
Hourly 

Emissions
(lbs/hour) 

Daily 
Emissions
(lbs/day) 

Annual 
Emissions 
(tons/year) 

Calculated Emissions for Current Operations at 18.5 MW 

 Cooling Tower 
PM10 0.05 1.20 0.22 
PM2.5 0.05 1.20 0.22 

Chloroform 7.92E-06 1.90E-04 6.94E-02 

 NGC from  
 Stretford Unit 

H2S 1.71 41.04 7.49 
NH3 22.84 548.22 100.05 
As 0.14 3.42 0.62 
Hg 0.04 0.98 0.18 

Total Emissions for Projected Operations at 55 MW 

 Cooling Tower 
PM10 0.10 2.40 0.44 
PM2.5 0.10 2.40 0.44 

Chloroform 1.58E-05 3.80E-04 1.39E-01 

 NGC from  
 Stretford Unit 

H2S 4.52 108.52 19.81 
NH3 60.40 1450 264.55 
As 0.18 4.26 0.78 
Hg 0.05 1.22 0.22 

Additional Emissions anticipated from the BRP Steam Project  

 Cooling Tower 
PM10 0.05 1.20 0.22 
PM2.5 0.05 1.20 0.22 

Chloroform 7.92E-06 1.90E-04 6.94E-02 

 NGC from  
 Stretford Unit 

H2S 2.81 67.48 12.31 
NH3 37.56 901.36 164.50 
As 0.04 0.84 0.15 
Hg 0.01 0.24 0.04 

Source: BRP and AECOM, 2010.  

Total Suspended Particulate (TSP) emissions were calculated based on the maximum water circulation 
rate and the amount of Total Dissolved Solids (TDS)/Total Suspended Solids (TSS) in the water.  The 
reduction caused by the drift eliminator was then applied.  PM10 emissions were calculated by 
assuming 100 percent of TSP was PM10 and 100 percent PM10 was PM2.5.  Hourly, daily, and annual 
emissions are listed in Exhibit 5.3-12.  Emissions are based on continuous operation up to 8,760 hours 
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per year and an additional water circulation rate of 40,000 gallons per minute (gpm).  Details of the 
cooling tower emission calculations are provided in Appendix C. 

Although the project would contribute additional emissions to those currently generated by the 
existing Bottle Rock Power Plant, these emissions and associated impacts were analyzed during the 
environmental review and permitting for the 55 MW power plant.  Therefore, the impact associated 
with the additional pollutants at the Bottle Rock Power Plant would be less than significant. 

Mitigation Measure 5.3-11  None required.   

Climate Change – Impacts / Environmental Consequences and Mitigation Measures 

OPR’s Technical Advisory states that, “Although climate change is ultimately a cumulative impact, 
not every individual project that emits GHGs must necessarily be found to contribute to a significant 
cumulative impact to the environment.  CEQA authorizes reliance on previously approved plans and 
mitigation programs that have adequately analyzed and mitigated GHG emissions to a less-than-
significant level as a means to avoid, or substantially reduce the cumulative impact of a project.” OPR 
also states, “In determining whether a proposed project’s emissions are cumulatively considerable, the 
lead agency must consider the impact of the project when viewed in connection with the effects of 
past, current, and probable future projects.” 40 

Pursuant to full disclosure and according to OPR’s proposed CEQA Guidelines Amendments that 
state, “A lead agency should make a good-faith effort, based to the extent possible on scientific and 
factual data, to describe, calculate or estimate the amount of greenhouse gas emissions resulting from a 
project,” the construction and operational emissions associated with the project have been quantified 
using methods described next.   

GHG emissions associated with construction and operation of the project would predominantly be in 
the form of CO2.  Although emissions of other GHGs, such as CH4 and N2O, are important with 
respect to global climate change, the project is not expected to emit substantial quantities of GHGs 
other than CO2, even when factoring in the relatively larger global warming potential of CH4 and N2O.  
This is because most GHG emissions from the project would be associated with motor vehicles, 
construction equipment, and CO2 entrapped with the geothermal steam.  Although these sources emit 
small quantities of N2O and CH4 (even when considering their higher global warming potential), 
emissions of CO2 dominate the GHG emissions from the project.   

Impact 5.3-12 Short-term Construction GHG Emissions  
Combusting fuel in construction equipment during construction of the well pads and geothermal 
wells would generate GHG emissions.  This would be a less-than-significant impact. 

Short-term construction activities of the project would generate emissions of GHGs.  Construction-
related GHG emissions would result from the use of drilling rigs, heavy-duty construction equipment, 
material delivery trucks, and construction worker commute trips.  These short-term GHG emissions 
would cease when construction was complete.  GHG emissions from construction (i.e., well pads, 
steam pipeline, and access road construction in addition to drilling and flow testing of the proposed 

                                                      

40  California Office of Planning and Research, 2008. 
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wells) were calculated with criteria pollutants as discussed in Impact 5.3-2 Construction-Related 
Criteria Pollutant Emissions.  Detailed emissions calculations are provided in Appendix C.  Exhibit 
5.3-13 presents the GHG emissions expected to be generated during the construction period.   

Exhibit 5.3-13 
Construction GHGs by Project Component 

Project  
Component 

CO2e Emissions 
(metric tons [MT]) 

East Pad 524 
West Pad 368 
Steam Pipeline 194 
Access Road 165 
Drilling/Well Venting/Flow Testing 41,654 
Total Construction GHGs 42,904 

Source: AECOM, 2010.  

As shown in Exhibit 5.3-13, the total construction-related GHG emissions for the project would be 
42,904 MT of CO2., for an average of approximately 14,300 MT per year.  Because the BAAQMD 
does not have a significance threshold for construction GHGs and construction is a short-term event, 
the project would not generate an impact associated with GHG emissions and would have a less-than-
significant impact.   

Although no mitigation is required for this less-than-significant impact, Mitigation Measure 5.3-2, 
which would minimize criteria pollutant emissions, would also reduce GHG emissions.   

Mitigation Measure 5.3-12  None required. 

Impact 5.3-13 GHG Emissions from Operations Contributing to Global Climate Change 
Combusting fuel in the emergency generator and mobile support equipment and release of 
NCGs, including CO2, would cause the emission of GHG.  This would be a less-than-significant 
impact. 

Operation of the project would emit GHGs from the combustion of propane fuel in the emergency 
generator, the use of gasoline in the maintenance vehicles, and the release of the GHGs entrained in 
the geothermal steam at the well pads during startup and shutdown activities at the Bottle Rock Power 
Plant.  Operational GHGs were calculated with the criteria pollutants as discussed in Impact 5.3-8 
Long-term Exposure to Criteria Pollutant Emissions.  More detailed emissions calculations and 
assumptions can be found in Appendix C.  Direct GHG emissions from the operation of the project 
are presented in Exhibit 5.3-14. 
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Exhibit 5.3-14  
Summary of GHG Emissions 

Operational Sources CO2e 
(MT/year) 

Startup/Shutdown 62.9 
Mobile Sources 85.0 
Emergency Generators 63.2 
Project Total 211.1 
BAAQMD Significance Threshold 10,000 
Exceed Threshold? No 

Source: AECOM, 2010.  

As shown in Exhibit 5.3-14, emissions from the operation of the project would be lower than the 
BAAQMD significance threshold.  Although the project alone would not have a significant impact, 
climate change is a global issue and GHGs from the operation of the Bottle Rock Power Plant should 
be considered in the significance determination.  

GHG emissions at the Bottle Rock Power Plant would increase from the additional steam provided 
from the project to bring the plant up to its design capacity of 55 MW.  These emissions are attributed 
to the CO2 and CH4 that are present in the NCG that are released when steam is processed.  The GHG 
emissions associated with the Bottle Rock Power Plant are calculated with the criteria pollutants as 
discussed in Impact 5.3-10 Long-term Exposure to Odorous Emissions.  More detailed emissions 
calculations and assumptions can be found in Appendix C.  As shown in Exhibit 5.3-15, the project 
would result in a net increase of 36,763 MT of CO2e per year at the Bottle Rock Power Plant for the 
lifetime of the project.  

Exhibit 5.3-15 
Estimated Annual GHG Emissions from the Bottle Rock Power Plant 

GHG  
Emissions 

Current Annual Emissions 
(MT/year) 

Total GHG 
Emissions
(MT/year) 

Increase In Emissions
(MT/year) 

CO2 13,651 36,094 22,444 
CH4 415 1,097 682 
CO2e 22,360 59,122 36,763 

Source: AECOM, 2010.  

Although the CO2e emissions from the power plant would exceed the BAAQMD significance 
threshold of 10,000 MT per year, putting the GHG emissions from the Bottle Rock Power Plant into 
perspective is important.  The project would allow the power plant to increase power output from 
approximately 18 MW to 55 MW, thus either avoiding or displacing the generation of approximately 
37 MW of electricity by other means.  Most power in California is currently generated by natural gas 
or coal combustion, both of which have higher GHG emissions per MW-hour produced than the Bottle 
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Rock Power Plant would have.  The GHG emissions associated with the avoided or displaced 
generation is estimated at 162,000 MT per year. 41  When GHG emissions of the avoided or displaced 
generation are taken into consideration, the project would facilitate 37 MW of electricity generation 
with a net avoidance of GHG emissions of 125,000 MT per year CO2e.  When GHG emissions 
associated with the avoided or displaced generation is taken into consideration, the project would not 
make an impact associated with GHG emissions.   

Because the Bottle Rock Power Plant is an electricity generating facility, it was also appropriate to 
evaluate the operational GHG emissions against the SB 1368 emissions performance standard of 1,100 
pounds per MW-hour for operations.  As shown in Exhibit 5.3-16, the project’s GHG emissions were 
added to the Bottle Rock Power Plant emissions for comparison. 

Exhibit 5.3-16  
Total GHG Emissions 

Operational Sources CO2e 

BRP Steam Project (MT/year) 211 
Bottle Rock Power Plant (MT/year) 36,763 
Project Total (MT/year)1 36,911 
Project Total (lb/MW-hour) 250 
SB 1368 Criteria (lb/MW-hour) 1,100 
Exceed Threshold? No 

Note: GHG emissions from startup/shut down were not added to the Bottle Rock Power Plant GHGs because both 
calculations consider the worst-case scenario of operation and cannot occur in the same year. 

Source: AECOM, 2010.  

The Bottle Rock Power Plant would have a GHG emission rate of approximately 250 pounds per MW-
hour and, therefore, would have a less-than-significant impact associated with GHG emissions.   

Mitigation Measure 5.3-13  None required. 

                                                      

41  GHG emissions from 37 MW of avoided or displaced generation was calculated assuming 8,760 hours per year at full 
load (i.e., 37 MW) and an emission rate of 1,100 pounds per MW-hour, based on the SB 1368 emission performance 
standard of 1,100 pounds per MW-hour.  The emission performance standard was used in the estimate as this is the 
maximum emission rate allowed by California for new generation. 
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5.4 NOISE 

This section describes existing acoustic and vibration conditions in the vicinity of the project site, 
presents criteria for determining the significance of noise and vibration impacts/environmental 
consequences and project characteristics related to noise and vibration, and assesses potential noise 
and vibration impacts that would result from project implementation.  

Noise – Environmental Setting / Affected Environment 

NOISE FUNDAMENTALS 

Acoustics is the scientific study that evaluates perception, propagation, absorption, and reflection of 
sound waves.  Sound is a mechanical form of radiant energy, transmitted by a pressure wave through a 
solid, liquid, or gaseous medium.  Sound that is loud, disagreeable, unexpected, or unwanted is 
generally defined as noise; consequently, the perception of sound is subjective in nature and can vary 
substantially from person to person.  Common environmental noise sources and noise levels are 
presented in Exhibit 5.4-1. 

A sound wave is initiated in a medium by a vibrating object (e.g., vocal chords, the string of a guitar, 
or the diaphragm of a radio speaker).  The wave consists of minute variations in pressure, oscillating 
above and below the ambient atmospheric pressure.  The number of pressure variation cycles that 
occur per second is referred to as the frequency of the sound wave and is expressed in hertz (Hz). 

Directly measuring sound pressure fluctuations would require the use of a very large and cumbersome 
range of numbers.  To avoid this and have a more useable numbering system, the decibel scale was 
introduced.  A sound level expressed in decibels is the logarithmic ratio of two like pressure quantities, 
with one pressure quantity being a reference sound pressure.  The use of the decibel is a convenient 
way to handle the million-fold range of sound pressures to which the human ear is sensitive.  The 
decibel scale is logarithmic so it does not follow algebraic methods and cannot be added directly.  For 
example, a 65 decibel (dB) source of sound, such as a truck, when joined by another 65 dB source 
results in a sound amplitude of 68 dB, not 130 dB (i.e., doubling the source strength increases the 
sound pressure by three dB).  A sound level increase of 10 dB corresponds to ten times the acoustical 
energy, and an increase of 20 dB equates to a 100 fold increase in acoustical energy. 
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Exhibit 5.4-1 
Common Noise Sources and Levels 
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The loudness of sound perceived by the human ear primarily is dependent on the overall sound 
pressure level and frequency content of the sound source.  The human ear is not equally sensitive to 
loudness at all frequencies in the audible spectrum.  To better relate overall sound levels and loudness 
to human perception, frequency-dependent weighting networks were developed.  The standard 
weighting networks are identified as A through E.  There is a strong correlation between the way 
humans perceive sound and A-weighted sound levels (dBA).  For this reason dBA can be used to 
predict community response to environmental and transportation noise and, therefore, it is used 
throughout this analysis. 

Noise can be generated by a number of sources, including mobile/transportation noise sources, such as 
automobiles, trucks and airplanes, and stationary sources, such as construction sites, machinery, and 
commercial and industrial operations.  As noise travels from the source to the receiver, noise levels 
attenuate or decrease, depending on ground absorption characteristics, atmospheric conditions, and the 
presence of physical barriers (e.g., walls, building facades, and berms).  Noise generated from mobile 
sources generally attenuates at a rate of 3 dBA per doubling of distance (dBA/DD).  Stationary noise 
sources spread with more spherical dispersion patterns which attenuate at a rate of 6 dBA/DD.  These 
attenuation rates may increase depending on the intervening ground absorption characteristics.  In 
addition, atmospheric conditions such as wind speed, turbulence, temperature gradients, and humidity 
may alter the propagation of noise and affect levels at a receiver.  Furthermore, the presence of a large 
object, which serves as a barrier between the source and the receptor, can provide significant 
attenuation of noise levels at the receiver.   

The amount of noise level reduction or “shielding” provided by a barrier is primarily dependent on the 
size of the barrier, the location of the barrier in relation to the source and receivers, and the frequency 
spectra of the noise.  Natural barriers such as berms, hills, or dense woods, and created features such 
as buildings and walls may be used as noise barriers. 

NOISE DESCRIPTORS 

The intensity of environmental noise changes over time, and several different descriptors of time-
averaged noise levels are used.  The selection of a proper noise descriptor for a specific source 
depends on the spatial and temporal distribution, duration, and fluctuation of both the noise source and 
the environment.  The noise descriptors most often used to describe environmental noise are defined 
below. 

• Lmax (Maximum Noise Level): The highest integrated noise level occurring during a specific 
period of time.  

• Lmin (Minimum Noise Level): The lowest integrated noise level during a specific period of time. 

• Ln (Statistical Descriptor): The noise level exceeded n percent of a specific period of time, 
generally accepted as an hourly statistic.  An L10 would be the noise level exceeded 10 percent of 
the measurement period. 

• Leq (Equivalent Noise Level): The energy mean (average) noise level.  The steady-state sound 
level which, in a specified period of time, contains the same acoustical energy as a varying sound 
level over the same time period. 
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• Ldn (Day-Night Noise Level): The 24-hour Leq with a 10 dBA “penalty” applied during nighttime 
noise-sensitive hours, 10:00 PM through 7:00 AM.  The Ldn attempts to account for the fact that 
noise during this specific period of time is a potential source of disturbance with respect to normal 
sleeping hours. 

• CNEL (Community Noise Equivalent Level): The CNEL is similar to the Ldn described above, 
but with an additional 5 dB “penalty” for the noise-sensitive hours between 7:00 PM and 10:00 
PM, which are typically reserved for relaxation, conversation, reading, and television.  If using the 
same 24-hour noise data, the CNEL is typically 0.5 dB higher than the Ldn. 

EFFECTS OF NOISE ON HUMANS  

Excessive and chronic exposure to elevated noise levels can result in auditory and nonauditory effects 
in humans.  Auditory effects of noise on people are those relating to temporary or permanent noise 
induced hearing loss.  Nonauditory effects of exposure to elevated noise levels are those relating to 
behavioral and physiological effects.  The nonauditory behavioral effects of noise on humans are 
primarily associated with the subjective effects of annoyance, nuisance, and dissatisfaction, which lead 
to interference with activities such as communications, sleep, and learning.  The nonauditory 
physiological health effects of noise on humans have been the subject of considerable research efforts 
attempting to discover correlations between exposure to elevated noise levels and health problems, 
such as hypertension and cardiovascular disease.  Research infers that noise-related health issues are 
predominantly the result of behavioral stressors and not a direct noise-induced response.  The extent to 
which noise contributes to nonauditory health effects remains a subject of considerable research, with 
no definitive conclusions. 

The degree to which noise results in annoyance and interference is highly subjective and may be 
influenced by a number of nonacoustic factors.  The number and effect of these nonacoustic 
environmental and physical factors varies depending on individual characteristics of the noise 
environment, including sensitivity, level of activity, location, time of day, and length of exposure.  
One key aspect in the prediction of human response to new noise environments is the individual level 
of adaptation to an existing noise environment.  The greater the change in noise levels which are 
attributed to a new noise source, relative to the environment an individual has become accustomed to, 
the less tolerable the individual will be to the new noise source.  

With regard to human perception of increases in sound levels expressed in dBA, a change of 1 dBA is 
generally not perceivable, excluding controlled conditions and pure tones.  Outside of controlled 
laboratory conditions, the average human ear barely perceives a change of 3 dBA.  A change of 5 dBA 
generally fosters a noticeable change in human response, and an increase of 10 dBA is subjectively 
heard as a doubling of loudness. 

VIBRATION FUNDAMENTALS 

Vibration is the periodic oscillation of a medium or object with respect to a given reference point.  
Sources of vibration include natural phenomena (e.g., earthquakes, volcanic eruptions, sea waves, and 
landslides) and those introduced by human activity (e.g., explosions, machinery, traffic, trains, and 
construction equipment).  Vibration sources may be continuous, such as operating factory machinery, 
or transient in nature, such as explosions.  Typical outdoor sources of perceptible groundborne 
vibration include construction equipment, steel-wheeled trains, and traffic on rough roads. 
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VIBRATION DESCRIPTORS 

Vibration levels can be depicted in terms of amplitude and frequency, relative to displacement, 
velocity, and acceleration.  Vibration amplitudes are commonly expressed in peak-particle-velocity 
(PPV) or root-mean-square (RMS) vibration velocity.  PPV is defined as the maximum instantaneous 
positive or negative peak of a vibration signal.  PPV is typically used in the monitoring of transient 
and impact vibration and has been found to correlate well to the stresses experienced by buildings. 1 2  

PPV and RMS vibration velocity are normally described in inches per second (in/sec). 

Although PPV is appropriate for evaluating the potential for building damage, it is not always suitable 
for evaluating human response.  The response of the human body to vibration relates well to average 
vibration amplitude; therefore, vibration impacts on humans are evaluated in terms of RMS vibration 
velocity.  Similar to airborne sound, vibration velocity can be expressed in decibel notation as 
vibration decibels (VdB).  The logarithmic nature of the decibel serves to compress the broad range of 
numbers required to describe vibration.  For the purposes of this analysis vibration is expressed in 
units of in/sec PPV and VdB. 

EFFECTS OF VIBRATION ON HUMANS AND STRUCTURES 

Although the effects of vibration may be imperceptible at low levels, effects may result in detectable 
vibrations and slight damage to nearby structures at moderate and high levels, respectively.  At the 
highest levels of vibration, damage to structures is primarily architectural (e.g., loosening and cracking 
of plaster or stucco coatings) and rarely damages structural components.  The range of vibration 
important to the proposed project occurs from approximately 50 VdB, which is the typical background 
vibration-velocity level, to 100 VdB, which is the general limit where minor damage can occur in 
fragile buildings. 3 

EXISTING NOISE AND VIBRATION SENSITIVE LAND USES 

The area surrounding the proposed project site is zoned PDR-Planned Development Residential in the 
Lake County Zoning Ordinance.  The noise-sensitive land uses in the vicinity of the project site 
comprise residential land uses located to the north, northeast, and east of the site (see Exhibit 5.4-2).   

                                                      

1  Transit Noise and Vibration Impact Assessment, Federal Transit Administration, May 2006. 

2  Transportation and Construction Induced Vibration Guidance Manual, California Department of Transportation, June 2004.  

3  Transit Noise and Vibration Impact Assessment, Federal Transit Administration, May 2006. 
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Three noise-sensitive uses, all residential, were identified for this analysis.  The residence occupied by 
Jadiker (Residence 1) is approximately 1,200 feet north of the West Pad site and approximately 1,800 
feet northwest of the East Pad site.  The Mahnke residence (Residence 2) is approximately 2,020 feet 
north of the East Pad site and 3,000 feet northeast of the West Pad site.  The residence occupied by 
Fidge (Residence 3) is located approximately 2,550 feet east of the East Pad site and 3,200 feet east of 
the West Pad site. 

Residential uses also are located in the vicinity of High Valley Road, which would be used by a 
portion of the traffic that would be generated by construction and operation of the project.  The closest 
dwelling is approximately 50 feet from High Valley Road.  

The nearest school to the project site is Intermountain High School, located on Bottle Rock Road, 
approximately 1.5 miles northeast of the project site.  No other sensitive receptors (e.g., hospitals, 
libraries, or nursing homes) exist in the project vicinity that would be exposed to project-generated 
noise.  Because the land surrounding the project site is privately owned, no public trails or other public 
recreation facilities are found in the project vicinity that would be affected by project-generated noise.   

EXISTING NOISE AND VIBRATION ENVIRONMENT 

AECOM staff conducted an ambient noise survey in the project site vicinity on January 6-7, 2010, at 
two locations (near Residences 1 and 2), using two Larson-Davis Model 820 sound level meters.  The 
sound level meters were calibrated immediately before and after the measurement sequence, and 
measurements were taken in accordance with the acoustical standards of the American National 
Standards Institute (ANSI).  The noise measurement locations are shown in Exhibit 5.4-2.  The 
measurements were used to confirm the ambient noise levels reported by Illingworth & Rodkin in 
2009. 4 5  

The noise environment at noise-sensitive receptors in the project vicinity is dominated by natural 
sounds, such as wind-induced movement of foliage, animal noises, and noise from traffic on Bottle 
Rock Road.  Noise from geothermal power operations, occurring approximately 1 mile south of the 
well pads sites, dominates the noise environment closer to the power plant and existing well pads.   

As shown in Exhibit 5.4-3, noise levels measured at the two closest sensitive receptors in the vicinity 
of the project site ranged from 23 dBA to 60 dBA Leq.  Average daytime noise levels ranged between 
45 and 47 dBA Leq and average nighttime noise levels ranged from 40 to 44 dBA Leq.  Based on 
Exhibit 5.4-1, the overall sound environment in the project vicinity for sensitive receptors is “quiet”. 

                                                      

4  BRP Steam Project Noise Assessment, Illingworth & Rodkin, Inc., September 2009. 

5  Measurements of the existing acoustical environment taken by AECOM at Locations 1 (Jadiker residence) and 2 (Fidge 
Residence) were used to confirm measurements taken by Illingworth & Rodkin in 2009.  Once confirmed, the existing 
acoustical environment at the Mahnke residence was determined to be similar to that reported in the Illingworth & 
Rodkin report.  For modeled noise levels that would result from proposed geothermal development, AECOM conducted a 
peer review of the Illingworth & Rodkin technical study and determined it to be consistent with methodology and 
standards required for CEQA noise assessments.  Thus, modeled noise levels in the Illingworth & Rodkin report were 
used throughout this EIR / EA to determine impacts. 
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Exhibit 5.4-3 
Summary of Measured Ambient Noise Levels 

Location 

Measured Ambient Noise Levels  
(dBA) 

Maximu
m 

Lmax 

Minimum 
L90 

Daytime 
Ambient 
Leq, 15hr 

Night Time 
Ambient 

Leq, 9hr 
CNEL 

Location 1 
(Near Residence 1) 59 28 47 40 40 

Location 2 
(Near Residence 2) 60 23 45 42 40 

Notes:  dBA = A-weighted decibels 
Lmax = maximum noise level in dBA 
Leq = the equivalent hourly average noise level 
Lmin = minimum noise level 
CNEL = Community Equivalent Noise Level 
Daytime Ambient Leq, 15hr = energy average noise level from 7:00 AM to 10:00 PM 
Night Time Ambient Leq, 9hr = energy average noise level from 10:00 PM to 7:00 AM 

Source:  AECOM, 2010. 

Existing traffic noise levels were calculated for Bottle Rock Road in the project vicinity using the 
Federal Highway Administration’s (FHWA) Highway Noise Prediction Model. 6  Exhibit 5.4-4 
presents the modeled traffic noise level for Bottle Rock Road and the distance from the roadway 
centerline to the 60 dB, 65 dB, and 70 dB CNEL traffic noise contours.  The traffic noise predictions 
are based on the existing daily peak volumes presented in Section 5.2 Traffic and Circulation.  The 
roadway noise levels that are presented assume no natural or human-made shielding between the 
roadway and the noise receptor.  The extent to which existing land uses adjacent to project roadways 
are affected by existing traffic noise depends on their respective proximity and their individual 
sensitivity to noise.  Based on Exhibit 5.4-1, the closest residence to High Valley Road (50 feet) 
would be considered “quiet” to “slightly loud”.. 

Exhibit 5.4-4 
Summary of Modeled Existing Traffic Noise Levels 

Roadway 
CNEL 25 feet from 

Roadway 
Centerline 

Distance from Roadway Centerline to CNEL Contour
(feet) 

70 dB 65 dB 60 dB 

Bottle Rock Road 65 11 23 50 

Notes:   dBA = A-weighted decibels 
CNEL = Community Noise Equivalent Level 

Source: Illingworth and Rodkin, 2009. 

                                                      

6  Federal Highway Traffic Noise Prediction Model FHWA RD 77-108, Federal Highway Administration (FHWA), December 1978. 
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Noise – Regulatory Setting 

Various Federal, State, and local agencies have established noise guidelines and standards to protect 
citizens from potential hearing damage and various other adverse physiological and social effects 
associated with noise and vibration.  Applicable standards and guidelines are discussed next. 

FEDERAL REGULATIONS 

Federal Transit Administration 

The Federal Transit Administration (FTA) has guidelines for maximum-acceptable vibration criteria 
for different types of land uses for the avoidance of human annoyance.  These guidelines recommend 
vibration levels from 72 VdB to 80 VdB for residential uses and buildings where people normally 
sleep; and 75 VdB to 83 VdB for institutional land uses with primarily daytime operations (e.g., 
schools, churches, clinics, and offices). 7  The higher vibration levels in these ranges apply to 
infrequent events (i.e., less than 30 per day) and the lower levels apply to frequent vibration events 
(i.e., more than 70 per day).  The FTA guideline recommends maximum vibration criteria for the 
avoidance of building damage that range from 102 VdB for reinforced concrete buildings to 90 VdB 
for buildings that are extremely susceptible to vibration damage (e.g., historical structures).   

STATE REGULATIONS 

California has adopted noise standards regulations in areas not preempted by the federal government.  
State standards regulate noise levels of motor vehicles, sound transmission through buildings, 
occupational noise control, and noise insulation. 

California Department of Transportation 

To protect buildings from groundborne vibration, the California Department of Transportation 
(Caltrans) recommends a limit of 0.5 in/sec PPV for new residential buildings and 0.25 in/sec PPV for 
older or historically significant buildings.  8  

To avoid human annoyance, Caltrans recommends that vibration levels at sensitive land uses be 
limited to 0.04 in/sec PPV for transient vibration and 0.01 in/sec PPV for continuous vibration. 9 

Governor’s Office of Planning and Research 

The State of California General Plan Guidelines 2003, 10 published by the Governor’s Office of 
Planning and Research (OPR), provides guidance for the compatibility of various land uses with 
graduated noise exposure levels.  Exhibit 5.4-5 presents acceptable and unacceptable community 
noise exposure limits for various land use categories.  The guidelines also present adjustment factors 
                                                      

7  Transit Noise and Vibration Impact Assessment, Federal Transit Administration, 2006. 

8  Transportation and Construction-Induced Vibration Guidance Manual, California Department of Transportation, 2004, Table 19, p. 27. 

9  Ibid. 

10  State of California General Plan Guidelines, Governor’s Office of Planning and Research, 2003.  
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that may be used to arrive at noise acceptability standards that reflect the noise control goals of a 
community, a particular community’s sensitivity to noise, and the community’s assessment of the 
relative importance of noise pollution. 

Exhibit 5.4-5 
Office of Planning and Research Land Use Noise Compatibility Guidelines 

Land Use Category 

Community Noise Exposure  
(Ldn or CNEL, dB) 

Normally 
Acceptable a 

Conditionally 
Acceptable b 

Normally 
Unacceptable c 

Clearly 
Unacceptable d 

Residential-Low Density Single 
Family, Duplex, Mobile Home <60 55-70 70-75 75+ 

Residential-Multiple Family <65 60-70 70-75 75+ 
Transient Lodging, Motel, Hotel <65 60-70 70-80 80+ 
School, Library, Church, Hospital, 
Nursing Home <70 60-70 70-80 80+ 

Auditorium, Concert Hall, 
Amphitheater  <70 65+  

Sports Arenas, Outdoor Spectator 
Sports  <75 70+  

Playground, Neighborhood Park <70  67.5-75 72.5+ 
Golf Courses, Stable, Water 
Recreation, Cemetery <75  70-80 80+ 

Office Building, Business 
Commercial and Professional <70 67.5-77.5 75+  

Industrial, Manufacturing, Utilities, 
Agriculture <75 70-80 75+  

Notes:  dB = A-weighted decibels 
 Ldn = day-night average noise level 
 CNEL = Community Noise Equivalent Level 

a Specified land use is satisfactory, based upon the assumption that any buildings involved are of normal conventional 
construction, without any special noise insulation requirements.  

b New construction or development should be undertaken only after a detailed analysis of the noise reduction 
requirements is made and needed noise insulation features included in the design. Conventional construction, but with 
closed windows and fresh air supply systems or air conditioning will normally suffice.  

c New construction or development should generally be discouraged. If new construction or development does proceed, a 
detailed analysis of the noise reduction requirements must be made and needed noise insulation features included in the 
design. Outdoor areas must be shielded.  

d New construction or development should generally not be undertaken. 

Source: State of California General Plan Guidelines, Governor’s Office of Planning and Research, 2003.  
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REGIONAL / COUNTY / LOCAL REGULATIONS 

Lake County General Plan 

The goal of the Lake County General Plan Noise Element is to “protect County residents from the 
harmful exposure of excessive noise and prevent incompatible land uses from encroaching upon 
existing and planned land uses.”  The following policies are applicable to the proposed project: 

Policy N-1.1 Noise Compatibility Guidelines requires that the County consider the compatibility 
of proposed land uses with the noise environment, utilizing the standards in Exhibit 5.4-6 with the 
noise environment when preparing or revising community area plans and when reviewing 
development proposals. 

Policy N-1.2 Sensitive Receptors states that the County will prohibit the development of new 
noise generating land uses adjacent to existing noise sensitive noise receptors (e.g. dwellings, 
schools, health care facilities, and libraries) if the CNEL generated by operation of the proposed 
use is expected to exceed 55 dBA Leq during daytime (7:00 AM to 10:00 PM) or 45 dBA Leq during 
night time (10:00 PM to 7:00 AM) at the property line a noise sensitive land use. 

Policy N-1.3 Indoor Noise Levels states that indoor noise levels in residences shall not exceed 45 
dBA CNEL. 

Policy N-1.4 Site Planning to Reduce Noise Impacts states that the County should encourage 
proper site planning, architectural layout, and use of building materials to reduce noise exposure.  
The policy requires that the following noise reduction measures be considered in the planning and 
design of new projects: 

• Increasing the distance between noise source and receiver through the use of building setbacks 
and/or dedication of noise easements; 

• Placing noise tolerant land uses such as parking lots, maintenance facilities, and utility areas 
between noise source and receiver; 

• Using noise tolerant structures, such as garages or carports, to shield noise-sensitive areas; 

• Locating and orienting buildings create quiet outdoor spaces; 

• Use berms and landscaping to reduce noise levels; 

• Locate automobile and delivery access to commercial or industrial uses abutting residential 
parcels at the maximum practical distance from residential uses; and  

• Use multi-glazed or multi-pane windows, tight fitting doors, and dense building materials 
where feasible. 

Policy N-1.7 Noise Controls during Construction states that construction contractors are required to 
implement noise reduction measures during construction if noise sensitive receptors are located within 
500 feet of the project site. 

The Lake County General Plan does not contain any specific standards that relate to vibration. 
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Exhibit 5.4-6 
Lake County General Plan Maximum Allowable Noise Exposure by Land Use 

Land Use Category 
Noise Level 
(CNEL dBA) 

 55 60 65 70 75 80 85  

Residential  
Residential, Low Density 
Single Family, Duplex, Mobile 
Homes 

              
              
           
                

High Density Residential And 
Transient Lodging  
Multiple Family, Group 
Homes, Hotels, Motels 

                
                
                
                

Nonresidential Noise-
Sensitive Uses 
School Classrooms, Libraries, 
Churches, Hospitals, Nursing 
Homes, etc. 

             
               
                
           

Performance Spaces 
Auditoriums, Concert Halls, 
Amphitheaters, Music Shells 

                
            
                
           

Recreation Uses 
Sports Arena, Outdoor 
Spectator Sports, Playgrounds, 
Parks, Golf Courses, Riding 
Stables, Water-based 

                
           
                
             

Office Buildings 
Personal, Business, and 
Professional Services 

            
              
             
                

Other Land Uses 
Industrial, Manufacturing, 
Utilities, Agriculture 

            
             
            

Specified land use is satisfactory, based on the assumption that any buildings involved are of normal, conventional construction, 
without any special noise insulation requirements.

New construction or development should be undertaken only after a detailed analysis of the noise reduction requirements is made 
and needed noise insulation features included in the design. 

New construction or development should generally be discouraged. If new construction or development does proceed, a detailed 
analysis of the noise reduction requirements must be made and needed noise insulation features included in the design. Outdoor 
areas must be shielded. 

New construction or development should not be undertaken. 

Source: Lake County General Plan, Noise Element, 2008. 
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Lake County Zoning Ordinance 

The Lake County Zoning Ordinance 11 (Zoning Ordinance) includes standards for noise emissions 
produced by activities on property zoned for residential, commercial or industrial use (see Exhibit  
5.4-6).  The Zoning Ordinance includes noise standards that apply at the boundary of the property on 
which the noise generating activity occurs.  Additionally, the Zoning Ordinance provides standards 
that apply if the property receiving noise is a dwelling, hospital, school, library, or nursing home. 

Noises of short duration or impulsive character (e.g., hammering) are limited to 7 dBA less than the 
standards specified in Exhibit 5.4-7 for dwellings, hospitals, schools, libraries, nursing homes, 
commercial and industrial uses according to the Lake County Zoning Ordinance noise limits... 

Noises of an unusual periodic character, (e.g. humming and screeching) are permitted to exceed the 
standards for commercial and industrial properties by 5 and 10 dBA respectively (see Exhibit 5.4-7).  
Noises of an unusual periodic character, (e.g. humming and screeching) are limited to the octave band 
levels shown in Exhibit 5.4-8 at the boundary of the property on which the noise is generated if the 
property receiving the noise is residentially zoned, or is a dwelling, hospital, school, library, or nursing 
home.   

Exhibit 5.4-7 
Lake County Zoning Ordinance Noise Limits 

Time of Day 

Maximum Noise Level Received 
(Leq 1hr, dBA) 

Residential 
Zone 

Dwelling, Hospital, 
School, Library, or 
Nursing Home in 
Non-Residential 

Zone 

Commercial 
Zone 

Industrial 
Zone 

7:00 AM to 10:00 PM 55 57 60 65 
10:00 PM to 7:00 AM 45 50 55 60 

Notes:  The noise levels are applicable beyond any property lines of the property containing the noise. 
Leq = energy averaged noise level 
dB = A-weighted decibels 

Source: Lake County Zoning Ordinance, 1986, Chapter 21, Article 41.11. 

                                                      

11  Lake County Code, Chapter 21 Zoning Ordinance, Article 41.11, Lake County, November 1986. 
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Exhibit 5.4-8 
Lake County Zoning Ordinance Limits for Noises of Unusual Character 

Octave Band 
Center 

Frequency 
(Hz) 

Median Octave Band Sound Pressure Level 
(dBA) 

7:00 AM to 10:00 PM 10:00 PM to 7:00 AM 

31.5 68 65 
63 65 62 
25 61 56 

250 55 50 
500 52 46 

1000 49 43 
2000 46 40 
4000 43 37 
8000 40 34 

Notes:  dB = A-weighted decibels 
CNEL = Community Noise Equivalent Level 

Source: Lake County Zoning Ordinance, 1993, Chapter 21, Article 41.11. 

The Zoning Ordinance exempts noise generated by emergency equipment operated on an irregular or 
unscheduled basis (e.g., emergency electrical power generators); warning devices operated 
continuously for no more than five minutes; bells, chimes or carillons; non-electronically amplified 
sounds at sporting, amusement and entertainment events; construction-generated noise between 7:00 
AM and 7:00 PM; lawn and plant care machinery fitted with correctly functioning sound suppression 
equipment and operated between 7:00 AM and 8:00 PM; aircraft when subject to Federal or State 
regulations; and agricultural equipment when operating on property zoned for agricultural activities.  
Additionally, the Zoning Ordinance exempts noise from sources that operate infrequently.  The 
Zoning Ordinance states that the County may grant exceptions from the noise standards of the Zoning 
Ordinance for noises that are infrequent, generated by an exempt source, or generated by a source that 
existed before the effective date of the Zoning Ordinance and has had the ‘best available noise control 
technology’ applied to it.  The Zoning Ordinance does not contain any standards that relate to 
vibration for land that is zoned Planned Development Residential (PDR). 

Noise – Significance Criteria 

The noise analysis uses significance criteria from Appendix G of the CEQA Guidelines. According to 
these criteria, the project would have a significant noise if it would: 

• Result in exposure of persons to, or generation of, noise levels in excess of standards established 
in the local general plan or noise ordinance, or applicable standards of other agencies (45 dBA Leq 
during the night time and 55 dBA Leq during the day time; 



5.4 Noise  
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

5.4 - 15 

• Result in exposure of persons or structures to, or generation of, excessive groundborne vibration 
or groundborne noise levels using the following standards: 

o The Caltrans standard of 0.2 in/sec PPV for building damage 

o The FTA standard of 72 VdB for human discomfort; 

• Result in a substantial permanent increase in ambient noise levels in the project vicinity above 
levels existing without the project (an increase of 3 to 5 dBA above the existing ambient level); 

• Result in a substantial temporary or periodic increase in ambient noise levels in the project vicinity 
above levels existing without the project (a temporary or periodic increase of 3 to 5 dBA above the 
existing ambient level); 

• Expose people residing or working in the area to excessive noise levels, for a project located 
within an airport land use plan or, where such a plan has not been adopted, within two miles of a 
public airport or public use airport; or  

• Expose people residing or working in the project area to excessive noise levels, for a project 
within the vicinity of a private airstrip. 

SUBSTANTIAL INCREASE IN THE AMBIENT NOISE LEVEL 

In community noise assessments, it is “generally not significant” if no noise-sensitive sites are located 
within the project area, or if increases in community noise levels associated with implementation of 
the project would not exceed 3 dBA at noise-sensitive locations in the project vicinity. 12  Using a 
single value to evaluate an impact relating to a noise level increase does not account for the pre-
existing ambient noise environment.  Studies assessing the percentage of people who are highly 
annoyed by changes in ambient noise levels indicate that when ambient noise levels are low, a greater 
change is needed to cause a response.  As ambient noise levels increase, less change in noise levels is 
required to elicit significant annoyance.  The significance criteria outlined in Exhibit 5.4-9 correlate 
well with human response to changes in ambient noise levels and assess degradation of the ambient 
community noise environment. 

                                                      

12  Technical Noise Supplement, California Department of Transportation, November 2009, Page 4-2. 
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Exhibit 5.4-9 
Significant Change in Ambient Noise Levels 

Existing Ambient Noise Level 
(Ldn / CNEL) Significant Increase 

<60 dB + 5 dB or greater 
>60 dB + 3 dB or greater 

Notes:  CNEL = Community Noise Equivalent Level 
dB = A-weighted decibels 
Ldn = day-night average noise level 

Source: Federal Agency Review of Selected Airport Noise Analysis Issues, Federal Interagency Committee on Aviation 
Noise, 1992, pp. 3-5. 

VIBRATION CRITERIA 

The California Environmental Quality Act (CEQA) states that the potential for any excessive 
groundborne noise and vibration levels must be analyzed; however, it does not define the term 
“excessive.”  Numerous public and private organizations and governing bodies have provided 
guidelines to assist in the analysis of groundborne noise and vibration; however, the Federal, State, 
and local governments have yet to establish specific groundborne noise and vibration requirements.  
The guidelines developed by the FTA and Caltrans, discussed under the Regulatory Setting above, are 
used in the analysis of groundborne noise and vibration relating to transportation- and construction-
induced vibration. 

Noise – Impacts / Environmental Consequences and Mitigation Measures  

This section provides a project-level evaluation of the effects of implementing the proposed project on 
the noise environment.  The project could affect the noise environment during construction of new 
facilities and/or during long-term operation of the power plant and wells.   

LESS-THAN-SIGNIFICANT / NO IMPACTS 

The proposed BRP Steam Project would have no or less-than-significant impacts (and therefore not 
require substantial discussion) for the following significance criteria: 

• Expose people residing or working in the area to excessive noise levels, for a project located 
within an airport land use plan or, where such a plan has not been adopted, within two miles of a 
public airport or public use airport; or  

• Expose people residing or working in the project area to excessive noise levels, for a project 
within the vicinity of a private airstrip. 

The project site is not located within the 75 dBA CNEL contour (the typical criterion for industrial 
land uses, the most noise sensitive land use in the project area) of an airport land use plan or within 



5.4 Noise  
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

5.4 - 17 

two miles of any nearby airports that have not adopted a land use plan, or in the vicinity of any private 
airstrips.  Consequently, implementation of the project would not expose any noise sensitive receptors 
to excessive aircraft noise, and no impact would occur.  Thus, the impacts of aircraft noise are not 
addressed further in this EIR / EA. 

METHODOLOGY 

Analysis of noise impacts from implementation of the proposed project is based on review of 
information provided in the BRP Steam Project Noise Assessment, prepared by Illingworth & 
Rodkin. 13  

Impact 5.4-1 Expose Noise Sensitive Receptors to Construction Noise Levels from Well Pad 
Development 
Short-term project construction and drilling activities would generate noise levels that would 
exceed applicable standards at nearby noise-sensitive receptors.  If construction activities were 
to occur during more noise-sensitive hours, construction source noise levels would result in 
annoyance and/or sleep disruption to occupants of noise-sensitive receptors and create a 
substantial temporary increase in ambient noise levels.  This would be a significant impact. 

Implementation of the proposed project would involve well pad construction, drilling, and other 
activities that could expose noise-sensitive receptors to noise levels in excess of the applicable noise 
standards or result in a noticeable increase in ambient noise levels, or both.  Construction noise levels 
in the project area would fluctuate, depending on the particular type and amount of construction 
equipment and their usage.  The effects of construction noise would largely depend on the type of 
construction activities occurring on any given day, noise levels generated by those activities, distances 
to noise-sensitive receptors, and the existing ambient noise environment in the receptor’s vicinity.  
Construction generally would occur in several discrete stages, each phase requiring a specific 
complement of equipment with varying equipment type, quantity, and intensity.  These variations in 
the operational characteristics of the equipment would change the effect they would have on the noise 
environment of the project area for the duration of construction. 

Noise generated at a well site for well pad construction would occur during the following four time 
periods: 

• Preparation, grading, and construction of the well pad and access road(s) to the pad; 

• Drilling rig transport, erection, dismantling, and removal;  

• Well drilling operations; and 

• Well testing. 

Activities undertaken, equipment required, and noise generated for each of the time periods listed 
above are discussed separately next.   

                                                      

13  BRP Steam Project Noise Assessment, Illingworth & Rodkin, Inc., September 2009. 
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WELL PAD PREPARATION 

Site preparation for the well pads would consist of clearing the well pad site, leveling the ground, and 
providing a firm base for the drilling rig, engines, and ancillary equipment.  An access road would be 
constructed to access the well pads.  During site preparation, a large number of trucks and other 
vehicles would travel to and from the site. 

Equipment that is typically used for site preparation would include crawler tractors, scrapers, water 
trucks, motor graders, backhoes, and both heavy and light trucks.  Typical noise sources are motor 
operations, breaking sounds, back-up beepers, dirt scraping, and soil ripping and dumping, among 
others.  Based on review of noise levels associated with these construction vehicles and equipment, 
noise levels during well pad preparation activities would range from 70 to 95 dBA, with average noise 
levels between 80 to 85 dBA at a distance of 50 feet from the center of construction activities. 14  
Construction activities associated with preparation of the East Pad (i.e., grading and construction of 
the well pad) are anticipated to occur from 7:00 AM to 10:00 PM, seven days a week for six to eight 
weeks.  Construction activities for the West Pad would occur from 7:00 AM to 7:00 PM. 

DRILLING RIG SET-UP AND REMOVAL  

After construction of a pad was complete, erection of a drilling rig and placement of a generator, mud 
pumps, air compressors, and any remaining equipment would typically take between three and four 
days.  Removal of this equipment would typically take between two and three days, depending on 
whether rigging activities occurred continuously or took place only during daylight hours.  If 
continuous (i.e., daytime and nighttime) rig set-up/removal would generate an average noise level of 
75 dBA Ldn at 120 feet over two days of activity.  In comparison, daytime-only rig set-up/removal 
activities would generate an average noise level of 67 dBA Ldn at 120 feet over two days of activity. 15 

WELL DRILLING OPERATIONS  

Noise associated with well-drilling operations would be generated by three types of activities: mud 
drilling, air drilling, and product testing.   

Mud Drilling 

Mud drilling would involve circulating drilling fluid (i.e., mud) through the drilling string by means of 
a large, high-volume pump through several pipes, and then through a large rotary hose attached to the 
drilling string above the swivel mechanism.  The dominant source of noise during mud drilling would 
originate from diesel engines used to supply power to the drilling rig.  Additional noise sources would 
include mud pumps, turntable, braking noise, chain and pipe slapping/stacking, and vehicle 
operation,as well as noise from unlubricated metal parts and the draw works.  The range in noise 
levels during this phase would vary from 70 to 80 dBA at 100 feet.  Continuous (daytime and 

                                                      

14  BRP Steam Project Noise Assessment, Illingworth & Rodkin, Inc., September 2009, p.9. 

15  Ibid. 
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nighttime) activities during mud drilling would produce an average noise level of 78 dBA Ldn at 120 
feet over a period of 33 days. 16 

Air Drilling 

When the drilling string began to encounter steam-bearing formations, compressed air would then be 
used as the circulating fluid to cool the tool bit and bring cuttings and debris to the surface.  Diesel 
engines and air compressors would be used during air drilling.  During this phase, mud pumps would 
be turned off.  Noise created by air compressors and their engines would be added to the noise created 
by electrical generators and their engines.  The effect of turning off the mud pumps and turning on air 
compressors would not appreciably affect the overall noise level produced by drilling operations.  
Similar to mud drilling, the range in noise levels during air drilling would remain between 70 to 80 
dBA Ldn at 100 feet. 17 

Air drilling would not stop when steam was encountered.  Drilling operations would continue until 
sufficient quantities of steam were found or the well was abandoned.  Steam would be vented to the air 
during drilling operations through a blooie line and blooie centrifugal silencer, both of which would 
reduce the noise from steam and also remove particles from the steam flow.  During air drilling, sound 
generated by steam flow would become the dominant source of noise.  Noise levels at 100 feet for air 
drilling with a blooie line alone would range from 95 to 108 dBA, with an average value of 103 dBA.  
Adding a blooie silencer without water injection would reduce noise levels at 100 feet to between 87 
to 108 dBA, with an average value of 92 dBA.  Injecting water upstream of the silencer would reduce 
noise levels at 100 feet to between 80 to 108 dBA, with an average value of 88 dBA. Continuous 
(daytime and nighttime) activities during air drilling have been documented to produce an average Ldn 
level of 87 dBA at 120 feet from the well head over a period of 11 days. 18 

WELL TESTING 

After drilling was completed, the wells would be cleaned out and tested to determine their suitability 
for commercial steam production.  When a well was vented, a high-speed flow of steam would create 
noise. Noise generated by a free jet (air flowing from a pipe) would be directional and dependent on 
the jet velocity.  Sound levels associated with free jets average approximately 108 dBA. 19  

A muffler is typically employed to reduce noise emissions because free jets produce high noise levels. 
Four methods could be used to reduce noise: 1) slow expansion of a pipe diameter (called a diffuser); 
2) injection of water into the stream which would decrease the volume of the stream and thus reduce 
the velocity; 3) use of blooie silencers, which would reduce the stream through an expansion chamber 
from one pipe size to a larger size; and 4) use of rock mufflers, which would reduce steam velocity by 
causing the steam to impact directly onto a bed of rocks and subsequently discharge through a large 
open area. 

                                                      

16  Ibid. 

17  Ibid. 

18  BRP Steam Project Noise Assessment, Illingworth & Rodkin, Inc., September 2009, p.10. 

19  Ibid. 
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Depending on the type and performance of the muffler used, the average noise level produced during 
steam venting would be reduced by 20 to 50 dBA and would result in noise levels ranging from 58 to 
88 dBA.  Continuous (daytime and nighttime) activities during well testing have been documented to 
produce an average noise level of 89 dBA Ldn at 120 feet over a period of four days. 20   

CONSTRUCTION RELATED TRAFFIC 

During construction of well pads an increase in traffic volumes is expected on High Valley Road. 
Currently, there are approximately 20 vehicle trips per day attributable to residents and an additional 
136 trips attributable to existing Bottle Rock Power Plant operational activities consisting of 
approximately 10 percent of the vehicle mix being medium and heavy truck trips. Well pad 
construction related traffic is expected to increase the daily traffic volumes and increase the number of 
medium and heavy truck trips along High Valley Road to approximately 20 percent of the vehicle mix. 
Traffic volume increases would generate higher noise levels at noise-sensitive receptors located along 
High Valley Road. A short term temporary traffic noise level increase of approximately +8 dBA is 
expected to last the duration of each 12 week well pad construction period. 

IMPACT ASSESSMENT 

Noise Attenuation 

Cross-sections were developed using topographical information to determine the direct line of sight 
from the center of proposed well pads and the closest portion of the access road to noise-sensitive 
receptors.  This information was used to assess the potential for intervening terrain to deflect, or 
attenuate, noise from a point ten feet above ground level at the well pads to a point five feet above 
ground level at noise-sensitive receptors (refer to Appendix D, pages B-12 through B-14). 

The results of this analysis were used to determine the effect of intervening terrain on noise levels by 
determining the difference between the diffracted path (i.e., distance that sound actually travels over 
terrain between the well pad and noise-sensitive receptors and the line-of sight path from the well pad 
to noise-sensitive receptors.  The reduction in noise levels created by intervening terrain between the 
West Pad and Residences 1, 2, and 3 (see Exhibit 5.4-2) were calculated to be 12, 22, and 0 dBA, 
respectively.  For the intervening terrain between the East Pad and Residences 1, 2, and 3, the 
reduction in noise levels was calculated to be 18, 20, and 0 dBA, respectively. 

Construction of Steam Pipeline, Access Road, and Well Pads  

Construction of the access road (including a clear-span bridge over High Valley Creek), the steam 
pipeline, and leveling of well pads is expected to occur from7:00 AM to 7:00 PM.  However, as stated 
previously, construction activities for preparation of the East Pad would occur from 7:00 AM to 
10:00 PM during a six- to eight-week period.   

Construction activities would generate maximum noise levels of up to 95 dBA, with average noise 
levels of about 80 to 85 dBA at 50 feet from the center of operations.  During construction activities, 
only a given number of vehicles would operate at any one time, and not all would operate in a manner 
that would produce maximum noise at any given instant.  Based on a worst-case scenario that 
maximum construction noise conditions (95 dBA at 50 feet) might occur for two hours per day and 
                                                      

20  Ibid. 
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average construction noise conditions (85 dBA at 50 feet) might take place for the remaining ten hours 
in the work day, and taking into account the noise level reductions created by intervening terrain and 
by distance from construction activity, the respective CNEL at Residences 1, 2, and 3 would be 38, 33, 
and 42 dBA, respectively, for average conditions and 44, 39, and 47 dBA, respectively, for maximum 
noise conditions (see Exhibit 5.4-10). 21  These noise levels would not exceed the daytime (i.e., 7:00 
AM to 10:00 PM) standard of 55 dBA CNEL at adjacent noise-sensitive receptors.  Therefore, noise 
levels from construction of access road, steam pipeline, and leveling of well pads would not result in a 
substantial adverse effect to noise-sensitive receptors in the project area. 

Exhibit 5.4-10 
Summary of Construction Phase Noise Levels at Sensitive Receptors 

Residence 
CNEL During Average 

Construction Conditions 
(dBA) 

CNEL During Maximum 
Construction Conditions

(dBA) 

Exceeds 
55 dBA Daytime  

(7:00 AM to 10:00 PM)  
Standard? 

1 38 44 No 

2 33 39 No 

3 42 47 No 

Source: BRP Steam Project Noise Assessment, Illingworth & Rodkin, Inc., September 2009. 

Well Drilling and Testing 

When a new pipeline is connected to an existing pipeline, steam must be vented to clear the line and 
this event typically only occurs once in the startup of the pipeline.  The project sponsor proposes two 
simultaneous drilling operations at any one time, with these two operations occurring either on the 
same well pad or on separate well pads.  Well testing, the noisiest phase of well-drilling operations 
would only occur at one drilling rig at a time.  With noise generated by operation of two drilling rigs 
during the same phase of drilling activities on one well pad, the average noise level produced at 
120 feet from the acoustic center of the two drilling rigs would be 81 dBA CNEL during mud drilling 
and 90 dBA CNEL during air drilling.  Using the same analysis, the noise level during rig erection 
with daytime and nighttime operations would be 78 dBA CNEL at 120 feet, and 70 dBA CNEL at 120 
feet with daytime-only operations.  Well testing would not occur concurrently; therefore, the average 
noise level produced at 120 feet from the acoustic center of the two rigs would be 89 dBA CNEL. 

Assuming the worst-case scenario of two concurrent drilling operations occurring on the same well 
pad, the expected average CNEL noise levels at Residences 1, 2, and 3 for typical activities during an 
entire drilling cycle are presented in Exhibit 5.4-11. 

                                                      

21  BRP Steam Project Noise Assessment, Illingworth & Rodkin, Inc., September 2009, p.13. 
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Exhibit 5.4-11 
Summary of Drilling Cycle Noise Levels at Sensitive Receptors 

Major  
Activities 

Day/Night Levels at 
Residence 1  
(CNEL, dBA) 

Day/Night Levels at 
Residence 2 
(CNEL, dBA) 

Day/ Night Levels at 
Residence 3 
(CNEL, dBA) 

West Pad East Pad West Pad East Pad West Pad East Pad 

Drilling 
Rig Setup 
and 
Removal 

Daytime 36 28 18 27 39 44 

Day and 
Nighttime 44 36 26 35 47 52 

Mud Drilling 47 39 29 28 50 55 

Air Drilling 56 48 38 47 59 64 

Well Testing 57 49 39 48 60 65 

Notes: For well testing, second rig was presumed to be air drilling. 
Bold text indicates noise levels that exceed 55 dBA standard. 

Source: BRP Steam Project Noise Assessment, Illingworth & Rodkin, Inc., September 2009. 

As shown in Exhibit 5.4-11, under the worst-case scenario of dual-well drilling on a single well pad, 
noise levels during product testing and air drilling at Residences 1 and 3 would exceed the 55 dBA 
standard.  This would be a significant impact.  The following mitigation would therefore be required. 

Mitigation Measure 5.4-1(a) Limit Hours to Reduce Well Testing Noise Levels  Well testing shall 
be limited to the hours between 7:00 AM and 7:00 PM. 

Mitigation Measure 5.4-1(b) Implement Well Drilling and Well Testing Noise Control Measures 
to Reduce Well Construction Noise Levels  The following noise control measures shall be 
implemented by the project sponsor to further reduce well drilling and testing noise at identified noise-
sensitive receptors: 

• The project sponsor shall control venting noise by reducing the velocity of the stream.  This may 
be accomplished through one of the following methods: 

 The use of blooie silencers to reduce the stream through an expansion chamber from one pipe 
size to that of a larger size, along with water injection, to decrease the stream volume and 
velocity during air drilling; or 

 The use of rock mufflers to reduce the steam velocity by causing the steam to impact directly 
onto a bed of rocks and subsequently discharge through a large open area; or  

 Other acoustically equivalent methods during product testing. 

To ensure that the optimum degree of noise control is incorporated in the drilling plan, the 
acoustical performance of the selected venting noise control system shall be reviewed and 
approved by a qualified acoustical specialist, approved by Lake County. 

• The project sponsor shall install a noise barrier wall that blocks the direct line of sight by a 
minimum of 25 degrees (25°) left and right (for a total of 50°) to the adjacent residences from the 
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blooie line silencer/muffler at the perimeter of the well pad (see Appendix D BRP Steam Project 
Noise Assessment [Figure 9] for an example of this type of noise barrier placement for a 
conceptual well pad arrangement).  

The noise barrier wall shall have a minimum height of 10 feet above the blooie line 
silencer/muffler outlet or 20 feet in total height, whichever is greatest, and a minimum Sound 
Transmission Class (STC) rating of 25.  The wall may be constructed of removable weatherproof 
noise barrier blankets, strung between pipe sections in a similar fashion (only higher) as has been 
used at the Francisco Pad (see Appendix D BRP Steam Project Noise Assessment [Appendix B 
Figures 10 and 11] for photos of Francisco Pad barrier).  To ensure that the type and placement of 
the noise barrier meets the above height, shielding, and STC requirements, a qualified acoustical 
specialist, approved by Lake County, shall review and approve the placement, dimensions, and 
type of noise barrier wall system for each well pad. 

• The project sponsor shall limit the hours of large truck traffic, defined as vehicles over one ton in 
weight, to the hours of 7:00 AM to 7:00 PM, except when setting casing and in emergency 
situations. 

• The project sponsor shall not lay drill pipes in bins between the hours of 7:00 PM and 7:00 AM. 

• The project sponsor shall install noise barrier blankets with a minimum STC rating of 20 at the 
perimeter of the rig and on the derrick such that the placement of the barriers do not interfere with 
running drill pipe. 

• The project sponsor shall reduce mechanical sources of noise associated with the drilling of 
geothermal wells through the use of properly designed mufflers and enclosures. 

• The project sponsor shall use electric drill rigs and mud pumps, if feasible, with engines and 
derricks shielded by, or wrapped in, noise control barrier enclosures. 

• The project sponsor shall retain a qualified acoustical specialist, approved by Lake County, to 
monitor and report noise levels at the closest noise-sensitive receptor, if any construction activity 
other than drilling is undertaken between the hours of 10:00 PM and 7:00 AM.   

 Monitoring shall commence with attended monitoring, when an operator is present with the 
noise monitor to observe and interpret the noise levels measured.   

 Attended monitoring may be replaced by unattended monitoring if Lake County is satisfied 
that noise caused by project construction activity measured by the unattended monitoring can 
be feasibly identified.   

 A qualified acoustical specialist, approved by Lake County, shall prepare reports documenting 
the noise monitoring and submit the reports to Lake County.   

 A qualified acoustical specialist, approved by Lake County, shall determine the success of 
mitigation measures by comparing the noise levels measured during the monitoring to the 
significance thresholds for project-generated construction noise that apply during the night 
time (i.e., no greater than 45 dBA Leq, and no greater than 5 dBA above the ambient noise 
level, at any sensitive receptor). 
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Significance After Mitigation  Implementation of Mitigation Measure 5.4-1(a) would decrease the 
noise levels generated by well testing by 4 dBA at noise-sensitive receptors.  Implementation of 
Mitigation Measure 5.4-1(b) would reduce noise impacts to noise-sensitive receptors in the project 
area, created by well drilling and testing, to a noise level below 55 dBA CNEL.  Calculated noise 
levels at Residences 1, 2, and 3 for the worst-case scenario with two concurrent drilling operations on 
the same well pad with implementation of Mitigation Measures 5.4-1(a) and 5.4-1(b) are presented in 
Exhibit 5.4-12.  

Implementation of recommended Mitigation Measures 5.4-1(a) and 5.4-1(b), noise levels from well 
drilling and testing would reduce noise levels generated by well drilling and testing to less-than-
significant levels. 

Exhibit 5.4-12 
Summary of Mitigated Noise Levels at Sensitive Receptors 

Major  
Activities 

Day / Night Levels 
at Residence 1 
(CNEL, dBA) 

Day / Night Levels 
at Residence 2 
(CNEL, dBA) 

Day  /  Night Levels at 
Residence 3 
(CNEL, dBA) 

West 
Pad 

East  
Pad 

West 
Pad 

East  
Pad 

West  
Pad 

East  
Pad 

Rig 
Drilling 
Setup 
and 
Removal 

Daytime 33 26 17 20 25 31 
Day and 
Nighttime 41 34 25 28 33 39 

Mud Drilling 44 37 28 31 36 42 
Air Drilling 53 46 37 40 45 51 
Well Testing 52 45 36 39 43 50 

Note: For well testing, the other rig was presumed to be air drilling. 

Source: BRP Steam Project Noise Assessment, Illingworth & Rodkin, Inc., September 2009. 

Responsibility and Monitoring  The project sponsor would be responsible for implementing all 
recommended measures and retaining a qualified acoustical specialist, subject to approval by Lake 
County.   Lake County would be responsible for reviewing and approving noise monitoring reports 
prepared by the acoustical specialist, to confirm that noise caused by project-generated construction 
did not exceed applicable standards.  In addition, Lake County would be responsible for inspecting the 
construction site to confirm implementation of the noise reduction measures contained in Mitigation 
Measure 5.4-1(b). 
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Impact 5.4-2 Ground Vibration Due to Construction Activities 
Short-term, project-generated construction source vibration levels would not exceed the 
Caltrans-recommended standard with respect to the prevention of structural damage for normal 
buildings or the FTA maximum acceptable vibration standard with respect to human response 
for residential uses (i.e., annoyance) in vibration-sensitive land uses.  This would be a less-
than-significant impact. 

Vibration-generating construction equipment that would be used for well pad, access road, and steam 
pipeline construction could include vibratory rollers, auger drills, bulldozers, dump trucks, and 
graders.  Vibratory rollers would generate the highest vibration levels (0.210 inch per second peak 
particle velocity [in/sec PPV]  22 or 90 vibration decibels [VdB] at 25 feet) by equipment used during 
construction activities.  Based on this worst-case vibration level, the nearest sensitive receptors to the 
proposed well pads would experience vibration levels of 0.0006 in/sec PPV, or 44 VdB, during 
construction activities at the proposed West Pad, and vibration levels of 0.0004 in/sec PPV, or 39 
VdB, during construction activities at the proposed East Pad.  During construction of the access road 
and steam pipeline, the highest vibration levels that the nearest sensitive receptors would experience 
would be 0.0004 in/sec PPV, or 40 VdB.  Exhibit 5.4-13 summarizes the modeled vibration levels. 

Exhibit 5.4-13 
Summary of Vibration Levels at Sensitive Receptors 

 
Maximum 

Vibration Levels 
during 

Construction of 
East Pad 

Maximum 
Vibration Levels 

during 
Construction of 

West Pad 

Maximum 
Vibration Levels 

during 
Construction of 

Access Road and 
Steam Pipeline 

Caltrans 
Standard/ 

Federal Transit 
Administration 

Standard 

Exceeds
Standard? 

Vibration Levels 
Experienced by 

Nearest Sensitive 
Receptors 

0.0004 in/sec PPV
 

39 VdB 

0.0006 in/sec PPV
 

44 VdB 

0.0004 in/sec PPV
 

40 VdB 

0.2 in/sec PPV 
 

80 VdB 

No 
 

No 

Source: BRP Steam Project Noise Assessment, Illingworth & Rodkin, Inc., September 2009. 

Vibration levels generated during construction activities would not expose nearby sensitive receptors 
to groundborne vibration levels that exceed the Caltrans recommended standard of 0.2 in/sec PPV 
with respect to the prevention of structural damage for normal buildings or to groundbourne vibration 
levels that exceed FTA’s maximum acceptable vibration standard of 80 VdB with respect to human 
response for residential uses (i.e., annoyance). 23 24  Also, the Lake County Zoning Ordinance 
exempts temporary construction work from the local vibration standards.  Pursuant to Section 21-
41.15 of the Lake County Code, the local standard for projects that are not exempt is “no use shall 
generate ground vibration which is perceptible without instruments beyond the lot line.”  Therefore, 
this would be a less-than-significant impact.   

                                                      

22  PPV = peak particle velocity 

23  Transportation- and Construction-Induced Vibration Guidance Manual, California Department of Transportation, June 
2004, p.17. 

24  FHWA Roadway Construction Noise User’s Guide, Federal Highway Administration, January 2006, pp. 8-1–8-8. 
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Mitigation Measure 5.4-2  None required. 

Impact 5.4-3 Expose Noise Sensitive Receptors to Long-Term Operational Noise Levels 
Long-term operation of the project would generate noise levels from stationary sources that 
would exceed the applicable standards at nearby noise-sensitive receptors.  This would be a 
significant impact. 

Noise-sensitive receptors could be adversely affected by long-term operation of new and existing 
stationary noise sources, including steam pipelines, well pads (e.g., during maintenance activities), 
transmission line and switchyard operation, and power plant operation.  Noise generated by these 
stationary sources is discussed separately next. 

STEAM PIPELINE OPERATION 

Steam traveling though a typical pipeline from the well to the power plant currently produces noise 
levels of 50 dBA at 100 feet.  Existing ambient noise levels at the nearest noise-sensitive receptors are 
less than 55 dBA Leq during the day and 45 dBA Leq during the night (see Exhibits 5.4-2 and 5.4-3).  
New steam pipelines would not be located within 200 feet of an existing noise-sensitive receptor.  
Thus, operation of proposed steam pipelines would not exceed applicable noise standards or result in a 
substantial increase in noise level relative to the existing ambient noise level at nearby noise-sensitive 
receptors. 

During the operation of a pipeline, it may be necessary to close down the power plant for extended 
periods of time, such as during planned maintenance outages or unplanned shutdowns.  When the 
facility restarts, steam pipelines could require clearing and open venting to the atmosphere for an 
extended period of time.  As discussed under Impact 5.4-1 Well Drilling and Testing, when a new 
pipeline is connected to an existing pipeline, steam must be vented to clear the line.  For the purposes 
of this analysis, noise levels generated by clearing and open venting of steam pipelines to restart the 
facility and generated by connecting a new steam pipeline (testing) are considered to be the same.  As 
shown in Exhibit 5.4-11, noise levels during well testing at Residences 1 and 3 would exceed the 
55 dBA standard.   

WELL MAINTENANCE 

Normal operation of a completed well could require venting through a small bleed line to the 
atmosphere to prevent the possibility of having to clean out the well and to keep well temperature 
stable.  Bleed lines, if allowed to vent freely to the atmosphere, would generate high levels of noise at 
the well site.  Bleed lines could be sized from one-quarter-inch to one-inch in diameter, thereby 
producing noise under unmuffled (open) conditions of between 65 to 76 dBA for one-quarter-inch 
lines to 92 dBA for one-inch lines at 100 feet. 25  

In addition, free venting would occur at a well site when a valve required replacement at the wellhead.  
Valve replacement typically occurs every two years and takes four hours to complete, during which 
time it is required to freely vent steam.  Valve replacement would produce similar Ldn levels as those 

                                                      

25  BRP Steam Project Noise Assessment, Illingworth & Rodkin, Inc., September 2009, p. B-9. 
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documented for product testing with an average 89 dBA Ldn at 120 feet from the wellhead. 26  As 
shown in Exhibit 5.4-11, noise levels at Residences 1 and 3 would exceed the 55 dBA standard during 
well testing.   

OPERATIONS RELATED TRAFFIC 

Operation of newly constructed well pads would also relate to an increase in daily traffic along High 
Valley Road.  Additional trips to the project site would be required to maintain operations of new well 
pads.  Based on the traffic report prepared for this project, an additional 16 daily trips to the project 
site along High Valley Road would be the result of operational requirements for the new well pads.  
The addition of 16 vehicle trips to the project site is considered nominal and would not result in a 
substantial permanent increase in ambient noise levels in the project vicinity above levels existing 
without the project. 

POWER PLANT OPERATIONS 

Proposed project modifications are estimated to increase the power output of the power plant from its 
current rating of approximately 15 MW to 55 MW.  During the noise survey, noise levels at the power 
plant output of 15 MW were measured at 64 dBA Leq.  In addition, a review of a previous noise survey 
identified noise levels at the power plant operating at 28 MW were measured at 66 dBA Leq at the 
same location. 27  Based on these noise level measurements, project implementation would increase 
noise levels at the northern perimeter by 3 dBA. 28 

Based on current measured noise levels at the power plant and the site perimeter, and considering the 
worst-case scenario with only distance attenuation to Residences 2 and 3, the potential Ldn at these 
residences caused by operation of the power plant would increase from the current respective levels of 
40 and 44 dBA Ldn to future respective levels of 44 and 47 dBA Ldn.  These noise levels would not 
exceed the 50 dBA Ldn standard established under the existing Bottle Rock Power Plant Conditional 
Use Permit and would not create a noticeable increase in noise level (i.e., greater than 5 dB 
[CNEL / Ldn]). 29   

TRANSMISSION LINE AND SWITCHYARD 

In addition to the above changes in operational noise at the power plant, noise from the switchyards 
and overhead transmission lines also could possibly increase because of the increase in plant output.  
Audible noise from a transmission line could result from “corona,” a phenomenon associated with all 
transmission lines.  Under certain conditions, the localized electric field near energized components 
and conductors can produce a tiny electric discharge, or corona, that causes the surrounding air 
molecules to ionize or undergo a slight localized change of electric charge.   

                                                      

26  Ibid. 

27  BRP Steam Project Noise Assessment, Illingworth & Rodkin, Inc., September 2009, pp. 11-12. 

28  Ibid. 

29  BRP Steam Project Noise Assessment, Illingworth & Rodkin, Inc., September 2009, p. 14. 
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Corona is a function of the electric field gradient, the rate at which the electric field changes, and is 
directly related to the line voltage.  The electric field gradient is greatest at the surface of the 
conductor.  Large-diameter conductors have lower electric field gradients at the conductor surface and, 
thus, lower corona than smaller conductors, with everything else being equal.  Also, irregularities 
(e.g., nicks and scrapes on the conductor surface) or sharp edges on suspension hardware concentrate 
the electric field at these locations and, thus, increase corona at these locations.   

Similarly, contamination on the conductor surface, such as dust or insects, can cause irregularities that 
are a source for corona.  Raindrops, snow, fog, and condensation are also sources of irregularities. 
Corona typically becomes a design concern for transmission lines having voltages of 345 kV and 
above.  Research has shown that the fair-weather audible noise from modern transmission lines is 
generally indistinguishable from background noise at the edge of a right-of-way of 100 feet or 
more. 30 

Another source of audible noise is transformer hum caused by extension and contraction of the core 
laminations when magnetized.  In comparison to transmission line conductors, connections within the 
switchyard contain fewer imperfections and, therefore, are less of a contributing factor to audible noise 
than the incoming transmission lines.  At the power plant itself, the noise level attributable to 
transformer hum would be well below noise levels produced by plant operational noise and, therefore, 
would not substantially increase the noise levels at the power plant. 31 

For these reasons, increased noise from transmission lines and switchyards would not measurably 
increase noise levels at the power plant itself or at any adjacent noise-sensitive receptor.   

Conclusion 

Long-term operation of the proposed BRP Steam Project includes well maintenance, operation of 
steam pipelines, an increased level of operation of the Bottle Rock Power Plant and its electrical 
transmission lines, and an increase in daily traffic volumes along High Valley Road.  The increased 
level of operations of the power plant, transmission lines and traffic volumes would not generate 
substantial new noise levels or exceed applicable noise standards.  However, additional noise from 
steam pipeline operations and well maintenance activities could generate noise levels that would 
adversely affect noise-sensitive receptors and exceed applicable standards.  This would be a significant 
impact.  Therefore, the following mitigation would be required. 

Mitigation Measure 5.4-3(a)  Reduce Long-Term Noise Levels from Steam Pipeline Operations 
To reduce long-term noise levels from steam pipeline operations, the project sponsor shall implement 
Mitigation Measures 5.4-1(a) and 5.4-1(b) during clearing and open venting of steam pipeline 
activities.   

Mitigation Measure 5.4-3(b)  Reduce Long-Term Noise Levels from Well Maintenance 
Operations  The project sponsor shall use mufflers during bleed line venting operations to reduce 
long-term noise levels from well maintenance operations. 

Significance After Mitigation  Implementation of Mitigation Measure 5.4-3(a) would reduce noise 
impacts created by clearing and open venting of steam pipelines to noise-sensitive receptors (i.e., 

                                                      

30  BRP Steam Project Noise Assessment, Illingworth & Rodkin, Inc., September 2009, p.12. 

31  Ibid. 
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residences) in the project area, to a noise level below 55 dBA CNEL.  Implementation of Mitigation 
Measure 5.4-3(b) would reduce noise generated by well-maintenance operations to between 32 and 66 
dBA at 100 feet for one-quarter-inch bleed lines and from between 44 to 59 dBA at 100 feet for one-
inch bleed lines, depending on the type and performance of muffler used. 32  Accounting for distance 
to noise-sensitive receptors and intervening topography, noise levels attributable to clearing and open 
venting of steam pipelines would range between 29 to 45 dBA at the three noise-sensitive receptors. 
These measures would reduce this impact to a less-than-significant level. 

Responsibility and Monitoring  The project sponsor would be responsible for implementing all 
recommended measures and retaining a qualified acoustical specialist, subject to approval by Lake 
County.   Lake County would be responsible for reviewing and approving noise monitoring reports 
prepared by the acoustical specialist.  In addition, Lake County would be responsible for inspecting 
the construction site to confirm implementation of noise reduction measures contained in Mitigation 
Measure 5.4-1(b). 

Impact 5.4-4 Replacement Wells 
Periodic replacement of production wells would require drilling and testing activities that would 
expose noise-sensitive receptors in the project area to noise levels that exceed applicable 
standards.  This would be a significant impact. 

During the 30-year life of the proposed project, wells could be replaced periodically because of failure 
or lack of steam resources.  Activities associated with replacing wells would be similar in nature to 
those associated with initial well drilling.  As described previously, well operations are divided into 
three phases of activities, namely mud drilling, air drilling, and well testing.   

Although drilling of the initial wells was analyzed for a worst-case scenario where two drilling rigs 
would operate simultaneously on one well pad, replacement wells would be drilled with only one 
drilling rig, as the well pads would be occupied with other wells and equipment and, therefore, unable 
to accommodate two drilling rigs.  Noise levels generated during drilling activities would be 
approximately 3 dBA less when drilling with only one rig.  However, even with a 3 dBA reduction to 
noise levels (shown in Exhibit 5.4-11), air drilling activities would still generate noise levels that 
would exceed the 55 dBA standard at Residence 3, a noise-sensitive receptor.  Noise generated during 
well testing would be the same as levels shown in Exhibit 5.4-11.  Well testing would exceed the 
55 dBA standard at Residences 1 and 3. 

Therefore, noise levels from periodic well replacement would represent a significant impact.  The 
following mitigation would be required. 

Mitigation Measure 5.4-4 Implement Measures to Reduce Long-Term Noise Levels from Well 
Replacement Operations  To reduce long-term noise levels from well replacement operations, the 
project sponsor shall implement Mitigation Measures 5.4-1(a) and (b). 

Significance After Mitigation  Implementation of Mitigation Measures 5.4-1(a) and (b) would reduce 
noise impacts created by drilling replacement wells to noise-sensitive receptors (i.e., residences) in the 
project area to below a 55 dBA CNEL. 

Responsibility and Monitoring  The project sponsor would be responsible for implementing all 
recommended measures and retaining a qualified acoustical specialist, subject to approval by Lake 
                                                      

32  BRP Steam Project Noise Assessment, Illingworth & Rodkin, Inc., September 2009, p. B-10. 
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County.  Lake County would be responsible for reviewing and approving noise monitoring reports, 
prepared by the acoustical specialist to confirm that noise caused by well construction did not exceed 
the applicable standards.  In addition, Lake County would be responsible for inspecting the 
construction site to confirm implementation of noise reduction measures contained in Mitigation 
Measure 5.4-1(b). 

Impact 5.4-5 Operational Noise from Increases in Road Traffic 
Increased traffic from long-term operation of the project would not generate traffic noise levels 
that exceed the County’s 55-dBA CNEL exterior noise standard at noise-sensitive residential 
receptors and/or expose noise-sensitive receptors to a substantial increase in noise levels 
relative to the existing ambient level. This impact would be less than significant. 

Operation of the proposed project is expected to generate an increase of three peak hour trips by light 
vehicle (e.g., cars, pick-ups) on Bottle Rock Road, increasing the peak hourly traffic flow from 106 to 
109 vehicles per hour.  No increase in heavy vehicle trips would occur. 

Modeled road traffic noise levels generated by vehicles travelling on Bottle Rock Road under existing 
conditions and under existing conditions plus the project show that the increase in traffic noise caused 
by operation of the proposed project would generate a noise level increase of approximately 0.1 dBA, 
which would not expose any sensitive receptor to a substantial increase in noise level.  Traffic data for 
other roads in the project vicinity (e.g., High Valley Road) were not available at the time this EIR / EA 
was prepared.  However, based on the modeled traffic noise levels for Bottle Rock Road, any increase 
in traffic noise level on other roads in the project vicinity caused by project operation would not be 
anticipated to result in the exposure of any sensitive receptors to a substantial increase in noise level.  
As a result, this would be a less-than-significant impact. 

Mitigation Measure 5.4-5  None required. 
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5.5 BIOLOGICAL RESOURCES 

Biological Resources – Environmental Setting / Affected Environment  

REGIONAL AND LOCAL SETTING 

The project is located along the southeastern flank of the Mayacama Mountains in southwestern Lake 
County.  The Mayacama Mountains are a northwest-southeast trending range at the eastern edge of the 
California Coast Ranges, characterized by geologically and topographically complex and rugged 
terrain with a wide array of slopes, exposures, elevation gradients, soil types, hydrologic regimes, and 
microclimatic variations.  These factors have influenced the development of an extremely varied 
vegetation mosaic with unique natural community types and wildlife habitats.  

The 138-acre project area encompasses High Valley and the surrounding slopes and tributaries to High 
Valley Creek.  Elevations vary from 2500 feet above mean sea level (MSL) on the valley floor to 
2800 feet on the surrounding slopes.  The survey area is shown in Exhibits 5.5-1 and 5.5-2. 

The higher elevations contain prominent serpentinite outcrops.  Six soil units have been mapped in the 
area: Henneke-Montara-Rock outcrop complex (15 to 50 percent slopes); Maymen-Etsel-Mayacama 
complex (15 to 30 percent slopes); Maymen-Etsel-Mayacama complex (30 to 75 percent slopes); 
Sleeper Variant-Sleeper loams (five to 15 percent slopes); Speaker-Sanhedrin gravelly loams, 50 to 75 
percent slopes; and Talmage very gravelly sandy loam. 1  The combination of soils, hydrology, and 
slope orientation (aspect) within the project area is primarily responsible for determining the biotic 
communities and associated plant and wildlife species present within the study area. 

RESEARCH AND SURVEY METHODS 

Information on plant and animal resources for this EIR was obtained from a variety of sources by 
several consultants.  Zander Associates were retained by the project sponsor and its consultant RMT, 
Inc., to compile and review available relevant background information addressing biological resources 
in the vicinity of the study area. This information was presented in several reports that are referenced 
in the EIR, primarily the Biological Resources Assessment BRP Steam Project, which document was 
appended to the CEC Petition to Amend documentation.  AECOM, the primary EIR /EA consultant, 
retained Northwest Biosurvey to conduct an independent peer review of the Biological Resources 
Assessment BRP Steam Project, and other studies completed by Zander Associates.  Peer review 
included review of the documents and field verification of the accuracy of the information for 
purposes of the EIR/EA impact assessment.  A copy of the Zander report and the Northwest Biosurvey 
review letter is provided in Appendix D.  That review makes the following conclusions: 

Based on our systematic review of the Zander Associates biological assessment and on our 
confirming field review of the project and surrounding survey area, it is our opinion that the 
biological assessment completed by Zander Associates meets or exceeds professional 

                                                      

1  See Section 5.8 Geology, Soils, and Seismicity for additional soils information. 
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standards for this work.  Minor recommendations are made throughout the body of this 
review. 

Northwest Biosurvey also conducted specific studies for the EIR including a herptile survey and 
riparian vegetation related to waters of the US and State.  The following is a summary of the various 
studies which form the information base for this EIR/EA. 

SURVEY RESULTS 

Zander Associates queried the current California Natural Diversity Data Base 2 for records of special-
status species and sensitive resources within a 10-mile radius on The Geysers, Kelseyville, Clearlake 
Highlands, Whispering Pines, Hopland, Lower Lake, Asti, Middletown, Geyserville, Jimtown, Mt. St. 
Helena, and Detert Reservoir USGS 7.5-minute quadrangles. 

The review included the California Native Plant Society’s (CNPS) Electronic Inventory of Rare and 
Endangered Plants of California for these same quadrangles and the most recent list of “Special 
Animals” issued by the California Department of Fish and Game (CDFG) in July 2009.  They 
contacted representatives from the Bureau of Land Management (BLM), California Energy 
Commission (CEC), CDFG, and U.S. Army Corps of Engineers (USACE) to describe the project and 
solicit their input on their work.  In addition, a previous study covered an almost identical area as the 
current study area. 3  Relevant information from that survey and other environmental documents from 
the same period were included in their review and are cited in this report.  A list of special-status plant 
and animal species that could occur within a 10-mile radius of the study area, based on this 
background review, is provided in Exhibit 5.5-3.  

A specific study area of approximately 138 acres was established in a 250-foot buffer beyond 
designated clearing and grading limits for the proposed well pads and linear project elements (i.e., 
access road and pipelines).  Focused plant surveys, vegetation mapping, and preliminary wetlands 
delineation were completed within this study area.  Zander Associates staff first visited the area for an 
initial site orientation reconnaissance and early season plant survey on April 16, 2008, and conducted 
general floristic surveys and directed surveys for special-status plants on April 16, May 14, June 16, 
and July 30, 2008.  Zander Associates staff returned to the site on March 12, April 16, and May 14-15, 
2009, to initiate a second season of plant surveys and vegetation mapping.  On June 10-11, 2009, 
Zander Associates staff again visited the site for a late spring/early summer reconnaissance and 
wetlands assessment.  Staff conducted a follow up reconnaissance on July 15, 2009, to review specific 
project elements (e.g., modified High Valley Creek crossing location and ephemeral tributaries on well 
pad sites) on the ground.  

                                                      

2  California Natural Diversity Database, California Department of Fish and Game, July 2009. 

3  Rare Plant Survey on the Portion of Federal Lease CA5632 on the Binkley Ranch, Osterling, 1980. 



Source: Zander Associates, 2009.
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Exhibit 5.5-3 
Special Status Plant and Animal Species Evaluated for Potential to Occur in the Study Area 

Species Status 1 
Fed/CA/CNPS Habitat/Distribution Findings 2 

Plant Species
 

Amsinckia lunaris 
 Bent-flowered fiddleneck 

-/-/1B.2 Coastal bluff scrub, cismontane 
woodland, grassland.  Blooms March-
June. 

Recorded occurrences on the Whispering Pines and 
Middletown quads.  Potential habitat in study area.  
Not observed during surveys. 

Antirrhinum subcordatum 
 Dimorphic snapdragon 

-/-/4.4 Chaparral, lower montane coniferous 
forest/sometimes serpentine.  Blooms 
April-July. 

Recorded occurrence on the Whispering Pines 
quad.  Potential habitat in study area.  Not observed 
during surveys. 

Arctostaphylos canescens ssp. 
Sonomensis 
 Sonoma manzantia 

-/-/1B.2 Chaparral, lower montane coniferous 
forest/ sometimes serpentine.  Blooms 
January-April. 

Recorded occurrences on the Whispering Pines 
quad and from Cobb Mountain.  Potential habitat in 
study area.  Not observed during surveys. 

Arctostaphylos manzanita ssp. 
Elegans 
 Konocti manzanita 

-/-/1B.3 Chaparral, cismontane woodland, lower 
montane coniferous forest/volcanic.  
Blooms March-May. 

Present within 250-foot radius of High Valley 
Road north of power plant.  Occurs along High 
Valley Creek on the southwest side of the road that 
goes west from the split to Sawmill Road (see 
map).   

Astragalus rattanii var. jepsonianus 
 Jepson’s milk-vetch 

-/-/1B.2 Chaparral, cismontane woodland, 
grassland/often serpentine.  Blooms 
April-June. 

Potential habitat in study area.  Not observed 
during surveys. 

Brodiaea coronaria ssp. Rosea 
 Indian Valley brodiaea 

-/E/1B.1 Closed-cone coniferous forest, chaparral, 
cismontane woodland, grassland/ 
serpentinite.  Blooms May-June. 

One CNDDB record from Whispering Pines quad.  
Potential habitat in study area.  Not observed 
during surveys. 

Calystegia collina ssp. Oxyphylla 
 Mt. Saint Helena morning 
 glory 

-/-/4.2 Chaparral, lower montane coniferous 
forest, grassland/serpentinite.  Blooms 
April-June. 

Present in study area.  Found along access road to 
West Pad. 

Calystegia collina ssp. Tridacylosa 
 Three-fingered morning 
 glory 

-/-/1B.2 Chaparral, lower montane coniferous 
forest, grassland/serpentinite.  Blooms 
April-June. 

Present in study area.  Found along access road to 
West Pad. 
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Species Status 1 
Fed/CA/CNPS Habitat/Distribution Findings 2 

Ceanothus confuses 
 Rincon Ridge ceanothus 

-/-/1B.1 Closed-cone coniferous forest, chaparral, 
cismontane woodland/volcanic or 
serpentinite.  Blooms February-April. 

Recorded occurrences on the Whispering Pines 
quad and from Cobb Mountain.  Potential habitat in 
study area.  Not observed during surveys. 

Ceanothus divergens 
 Calistoga ceanothus 

-/-/1B.2 Chaparral (serpentinite or volcanic, 
rocky).  Blooms February-March. 

Recorded occurrence in Lake County on the Mount 
St. Helena quad near Chicago Mine in Mayacmas 
Mountains.  Potential habitat in study area. Not 
observed during surveys. 

Chlorogalum pomeridianum var. 
minus 
 Dwarf soaproot 

-/-/1B.2 Chaparral (serpentinite).  Blooms May-
August. 

Recorded occurrences on Whispering Pines quad.  
Potential habitat in study area.  Not observed 
during surveys. 

Collomia diversifolia 
 Serpentine collomia 

-/-/4.3 Chaparral, cismontane woodland/ 
serpentinite, rocky or gravelly.  Blooms 
May to June. 

Present in study area.  Found on access road to 
West Pad site. 

Cordylanthus tenuis ssp. Brunneus 
 Serpentine bird’s-beak 

-/-/4.3 Closed-cone coniferous forest, chaparral, 
cismontane woodland, usually 
serpentinite.  Blooms July-August. 

Present in study area.  Found in study area along 
Binkley/High Valley access road.   

Cryptantha clevelandii var. dissita 
 Serpentine cryptantha 

-/-/1B.1 Chaparral (serpentintie).  Blooms April-
June. 

One occurrence mapped along Bottle Rock Road, 
3 miles north of Cobb Mountain was from a 1954 
collection by Crampton.  Potential habitat in study 
area.  Not observed during surveys. 

Dichanthelium lanuginosum var. 
thermal 
 Geysers dichanthelium 

-/E/1B.1 Closed-cone coniferous forest, riparian 
forest, grassland/geothermally- altered 
soil, sometimes streamside.  Blooms 
June-August. 

No suitable habitat in study area.  

Eriastrum brandegeae 
 Brandegee’s eriastrum 

-/-/1B.2 Chaparral, cismontane 
woodland/volcanic, sandy.  Blooms 
April-August. 

CNDDB has recorded location at High Valley 
Road/Glenbrook in study area.  Extensive surveys 
in 2009 did not find this occurrence.  Reference 
location is now overgrown and species not present 
here, based on 2009 surveys. 
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Species Status 1 
Fed/CA/CNPS Habitat/Distribution Findings 2 

Erigeron greenei 
 Greene’s narrow-leaved 
 daisy 

-/-/1B.2 Chaparral (serpentinite or volcanic).  
Blooms May-September. 

Recorded occurrences on the Whispering Pines and 
Detert Reservoir quads.  The Whispering Pines 
occurrence is only known from a 1940 collection 
by Baker.  Not observed during surveys. 

Eriogonum nervulosum 
 Snow Mountain buckwheat 

-/-/1B.2 Chaparral (serpentinite).  Blooms June-
September. 

Recorded occurrences in Cobb Mountain vicinity 
along the Lake/Sonoma County line in Mayacmas 
Mountains.  Potential habitat in study area.  Not 
observed during surveys. 

Eryngium constancei 
 Loch Lomond button-celery 

E/E/1B.1 Vernal pools.  Blooms April-June. Recorded from Loch Lomond and Clear Lake.  No 
suitable habitat in study area.  

Fritillaria pluriflora 
 Adobe-lily 

-/-/1B.2 Chaparral, cismontane woodland, 
foothill grassland.  Blooms February-
April. 

Potential habitat in study area.  Not observed 
during surveys. 

Gratiola heterosepala 
 Boggs Lake hedge-hyssop 

-/E/1B.2 Marshes and swamps (lake margins), 
vernal pools/clay.  Blooms April-August.

Known from Boggs Lake.  No suitable habitat in 
study area.  

Harmonia hallii 
 Hall's harmonia 

-/-/1B.2 Chaparral.  Blooms April-June. Known occurrence near Middletown.  Potential 
habitat in study area.  Not observed during surveys. 

Hesperolinon adenophyllum 
 Glandular western flax 

-/-/1B.2 Chaparral, cismontane woodland, 
grassland, usually serpentinite.  Blooms 
May-August 

Recorded occurrences near Cobb Valley, 
Glenbrook, and Boggs Lake.  Potential habitat in 
study area.  Not observed during surveys. 

Hesperolinon bicarpellatum 
 Two-carpellate western flax 

-/-/1B.2 Chaparral (serpentinite).  Blooms May-
July. 

Recorded occurrences near Middletown, Harbin 
Springs, and Howard Springs.  Potential habitat in 
study area.  Not observed during surveys. 

Hesperolinon didymocarpum 
 Lake County western flax 

-/-/1B.2 Chaparral, cismontane woodland, valley 
and foothill grassland.  Blooms May-
July. 

Six occurrences recorded on Middletown quad.  
Potential habitat in study area.  Not observed 
during surveys. 

Hesperolinon sp. nov. "serpentinum" 
 Napa western flax 

-/-/1B.1 Chaparral.  Blooms May-July.  Recorded occurrence near Clear Lake.  Potential 
habitat in study area.  Not observed during surveys. 
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Horkelia bolanderi 
 Bolander’s horkelia 

-/-/1B.2 Chaparral, lower montane coniferous 
forest, meadows and seeps, 
grassland/edges, vernally mesic areas.   
Blooms June-August. 

Records from Boggs Lake and other locations.  No 
suitable habitat in study area.  

Imperata brevifolia 
 California satintail 

-/-/2.1 Chaparral, coastal scrub, Mojavean 
desert scrub, meadows and seeps (often 
alkali), riparian scrub/mesic.  Blooms 
September-May. 

One 1928 record from Siegler Springs on 
Whispering Pines quad.  No suitable habitat in 
study area.  

Lasthenia burkei 
 Burke’s goldfields 

E/E/1B.1 Meadows and seeps (mesic), vernal 
pools.  Blooms April-June. 

Recorded from south of Hidden Valley Lake.  
Potential habitat in study area.  Not observed 
during surveys. 

Layia septentrionalis 
 Colusa layia 

-/-/1B.2 Chaparral, cismontane woodland, 
grassland/sandy, serpentinite.  Blooms 
April-May. 

Records from Lakeport, Kelseyville, and Highland 
Springs.  Potential habitat in study area.  Not 
observed during surveys. 

Legenere limosa 
 Legenere 

-/-/1B.1 Vernal pools.  Blooms April-June Recorded from Boggs Lake, Snow Lake, and 
Steinhart Lake.  Potential habitat in study area.  Not 
observed during surveys. 

Leptosiphon jepsonii 
 Jepson’s leptosiphon 

-/-/1B.2 Chaparral, cismontane woodland, 
usually volcanic.  Blooms April-May 

Recorded from Collayomi Valley and Mount St. 
Helena.  Potential habitat in study area.  Not 
observed during surveys. 

Limnanthes floccosa ssp.floccosa 
 Woolly meadowfoam 

-/-/4.2 Chaparral, cismontane woodland, 
grassland, vernal pools/vernally mesic.  
Blooms March-May (June) 

One record from near Kelseyville.  No suitable 
habitat in study area.  

Lomatium repostum 
 Napa lomatium  

-/-/4.3 Chaparral, cismontane 
woodland/serpentinite. Blooms March-
June 

No records in CNDDB but 1980 EIR has a record 
of occurrence on Bottle Rock Power Plant site.  
Potential habitat in study area.  Not observed 
during surveys. 

Lupinus sericatus 
 Cobb Mountain lupine 

-/-/1B.2 Broadleafed upland forest, chaparral, 
cismontane woodland, lower montane 
coniferous forest.  Blooms March-June 

Recorded occurrences from Cobb Mountain, Boggs 
Mountain, and other nearby locations.  Potential 
habitat in study area.  Not observed during surveys. 
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Mielichhoferia elongate 
 Elongate copper-moss 

-/-/2 Cismontane woodland (metamorphic 
rock, usually vernally mesic).  

One record from Sulfur Hot Springs near Anderson 
Springs on Whispering Pines quad.  No suitable 
habitat in study area.  

Navarretia leucocephala ssp. Bakeri 
 Baker's navarretia 

-/-/1B.1 Cismontane woodland, meadows and 
seeps, vernal pools, valley and foothill 
grassland, lower montane coniferous 
forest. Blooms April-July. 

Recorded occurrences from Loch Lomond, 
Middletown, and Lower Lake.  Potential habitat in 
study area.  Not observed during surveys. 

Navarretia leucocephala ssp. 
Pauciflora 
 Few-flowered navarretia 

E/T/1B.1 Vernal pools (volcanic ash flow). 
Blooms May-June. 

Recorded occurrences from Loch Lomond and 
Lower Lake.  No suitable habitat in study area.  

Navarretia leucocephala ssp. 
Plieantha 
 Many-flowered navarretia 

E/E/1B.2 Vernal pools (volcanic ash flow).  
Blooms May-June. 

Recorded occurrences from Boggs Lake and Loch 
Lomond.  No suitable habitat in study area. 

Orcuttia tenuis 
 Slender orcutt grass 

T/E/1B.1 Vernal pools.  Blooms May-September 
or October. 

Recorded occurrences from Boggs Lake and 
Steinhart Lakes. No suitable habitat in study area. 

Penstemon newberryi var. 
sonomensis 
 Sonoma beardtongue 

-/-/1B.3 Chaparral (rocky).  Blooms April-
August. 

One recorded occurrence from Cobb Mountain.  
Potential habitat in study area.  Not observed 
during surveys. 

Potamogeton zosteriformis 
 Eel-grass pondweed 

-/-/2.2 Marshes and swamps (assorted 
freshwater).  Blooms June-July. 

One recorded occurrence from Clear Lake.  No 
suitable habitat in study area. 

Sedella leiocarpa 
 Lake County stonecrop 

E/E/1B.1 Cismontane woodland, grassland, vernal 
pools/vernally mesic depressions in 
volcanic outcrops.  Blooms April-May. 

Recorded occurrences from Lower Lake, Snows 
Valley, and High Valley.  No suitable habitat in 
study area. 

Sidalcea oregana ssp. Hydrophila 
 Marsh checkerbloom 

-/-/1B.2 Meadows and seeps, riparian forest.  
Blooms July-August. 

Recorded occurrences from Glenbrook, Cobb 
Mountain, and Hobergs Resort.  Potential habitat in 
study area.  Not observed during surveys. 

Streptanthus barbiger 
 Bearded jewel-flower 

-/-/4.2 Chaparral (serpentinite).  Blooms May to 
July. 

Present in study area.  Found on serpentine, in and 
along roadsides in West and East Pad areas. 
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Streptanthus brachiatus ssp. 
Brachiatus 
 Socrates mine jewel-flower 

-/-/1B.2 Chaparral, cismontane woodland/ 
serpentinite.  Blooms May-July. 

No records of this species from Lake County.  Not 
observed during surveys. 

Streptanthus brachiatus ssp. 
Hoffmanii 
 Freed’s jewel-flower 

-/-/1B.2 Chaparral, cismontane woodland/ 
serpentinite.  Blooms May-July. 

Recorded occurrences on Whispering Pines quad.  
Potential habitat in study area.  Not observed 
during surveys. 

Streptanthus breweri var. hesperidis 
 Green jewel-flower 

-/-/1B.2 Chaparral (openings), cismontane 
woodland/ serpentinite.  Blooms May-
July. 

Recorded occurrences on Whispering Pines, 
Lakeport, and Middletown quads.  Potential habitat 
in study area.  Not observed during surveys. 

Streptanthus morrisonii ssp. 
Kruckebergii 
 Kruckeberg’s jewel-flower 

-/-/1B.2 Cismontane woodland, serpentinite.  
Blooms April-July. 

Recorded occurrences from Whispering Pines and 
The Geysers quads.  Potential habitat in study area.  
Not observed during surveys. 

Streptanthus vernalis 
 Early jewel-flower 

-/-/1B.2 Chaparral, closed-cone coniferous forest.  
Blooms March-May. 

One recorded occurrence on Detert Reservoir 
USGS quad near Three Peaks.  Potential habitat in 
study area.  Not observed during surveys. 

Tracyina rostrata 
 Beaked tracyina 

-/-/1B.2 Cismontane woodland, valley and 
foothill grassland.  Blooms May-June. 

One recorded occurrence from Lakeport area.  
Potential habitat in study area.  Not observed 
during surveys. 

Streptanthus vernalis 
 Early jewel-flower 

-/-/1B.2 Chaparral, closed-cone coniferous forest.  
Blooms March-May. 

One recorded occurrence on Detert Reservoir 
USGS quad near Three Peaks.  Potential habitat in 
study area.  Not observed during surveys. 

Animal Species 
Archoplites interruptus 
 Sacramento perch 
 (within native range only) 

-/SSC/-- Historically found in the sloughs, slow-
moving rivers and lakes of the Central 
Valley.  Prefers warm water.  Aquatic 
vegetation is essential for young.  
Tolerates wide range of physio-chemical 
water conditions. 

Project site not within the native range of this 
species.  No suitable perennial aquatic habitat in 
or adjacent to study area. 
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Oncorhynchus mykiss irideus 
 Steelhead–Central 
 California ESU 

T/--/-- Coastal basins in clear, well-oxygenated 
perennial rivers/streams with special 
sediment characteristics from the 
Russian River south to Soquel Creek. 

Drainage to Clear Lake not in a coastal basin; 
does not support anadromous fishery. 

Lavinia exilicauda chi 
 Clear Lake hitch 

--/SSC/-- Found only in Clear Lake, Lake 
County, and associated ponds.  Spawns 
in streams flowing into Clear Lake. 

Potential for spawning habitat to occur in High 
Valley Creek drainage.  

Rana boylii 
 Foothill yellow-legged frog 

--/SSC/S Partially shaded, shallow streams and 
riffles with a rocky substrate in a variety 
of habitats; needs at least some cobble-
sized substrate for egg-laying; needs at 
least 15 weeks to attain metamorphosis. 

Potential habitat in perennial (primarily 
downstream) reaches of High Valley Creek 
drainage. 

Actinemys marmorata marmorata 
 Northwestern pond turtle 

--/SSC/-- Prefers slow moving or quiet permanent 
aquatic habitats which provide basking 
sites.  If water begins to dry up, the 
turtles move to places with deeper water 
and cover.  They rarely nests more than 
a quarter-mile from permanent water. 

Potential habitat in adjacent High Valley Creek.  A 
northwestern pond turtle was seen on April 24, 
2008, along a small tributary of High Valley Creek, 
located about one mile southeast of the Binkley 
site.  This individual was only about two feet from 
the tributary. 

1. Status Explanations:  
Federal (Fed): 
E Listed as endangered under the Federal Endangered Species Act 
T Listed as threatened under the Federal Endangered Species Act 
D Delisted under the Federal Endangered Species Act 
C Candidate for listing under the Federal Endangered Species Act 
-- No designation 
 

California State (CA): 
R Listed as rare under the California Endangered Species Act 
E Listed as endangered under the California Endangered Species Act 
T Listed as threatened under the California Endangered Species Act 
SSC California Department of Fish and Game species of special concern 
FP Fully Protected in Fish and Game Code  
-- No designation 

California Native Plant Society (CNPS): 
1A Plants listed as presumed extinct in California 
1B Plants listed as rare, threatened, or endangered in California and elsewhere 
  2 Plants rare in California but more common elsewhere 
  4 Plants of limited distribution—a watch list 

Bureau of Land Management (BLM) 
S  Sensitive 
-- No designation 

2. Findings based on literature review, assessment of habitat types present, directed field surveys, and knowledge of species habitat requirements.   

Source:  Zander Associates, 2009. 
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Special-status plant surveys were conducted, in accordance with CDFG guidelines, and were 
completed at the time when special-status plants that could occur on the property were in flower or 
otherwise most identifiable.  During each visit, one or two biologists systematically traversed the areas 
proposed for development (i.e., the two well pad sites, the existing access roads, the proposed access 
road and steam pipeline alignments, plus approximately 250 feet beyond the development limits), and 
they also conducted general surveys of the surrounding areas.  As required by CDFG guidelines, plant 
surveys were floristic in that all species identifiable at the time of the surveys were recorded, and all 
plants were identified to a level at which their rarity status could be determined.  A list of plant species 
observed during the surveys and expected to occur in the area is provided in Exhibit 5.5-4 4  
Vegetation community descriptions are based on Holland 5 and Sawyer and Keeler-Wolf 6 for 
vegetation communities.  They also considered plant community types described specifically for the 
Mayacama Mountains, 7 for the KGRA, 8 and for the project area. 9 

Zander Associates staff visited the study area on July 30 and 31, 2008, to evaluate existing habitats for 
the potential to support the list of target species developed.  Staff also visited specific areas, notably 
the affected reach of High Valley Creek, on June 10 and 11, 2009, to check the riparian corridor for 
yellow warbler and other sensitive bird species.  On the afternoon of June 10, staff walked 
approximately 0.5-mile along the bottom of the creek and on both sides looking for birds and listening 
for calls.  During both the morning and afternoon of June 11, staff returned to the area, walking for 
approximately one mile along the road parallel to the creek, looking and listening for warblers and 
other species.  No other focused surveys for special-status animals were conducted for this assessment, 
but direct observations of wildlife and/or wildlife sign (e.g., scat, burrows, tracks, molted feathers, 
nests, etc.) were recorded during the field assessment.  A list of wildlife species observed or expected 
to occur in the area is provided in Exhibit 5.5-5.   

                                                      

4  Botanical nomenclature used in this report conforms to Hickman (1993) for plants and updated to current taxonomy using 
the Jepson Flora Project Jepson Online Interchange (http://ucjeps.berkeley.edu/interchange.html). 

5  Preliminary Descriptions of the Terrestrial Natural Communities of California, Holland, 1986. 

6  A Manual of California Vegetation, Sawyer and Keeler-Wolf, 1995. 

7  Flora of the Mayacmas Mountains, Neilson and McQuaid, 1981. 

8   Natural Communities Mapping in the Geyers Geothermal Resource Area, Nelson et al, 1985. 

9  Environ 2009 



5.5 Biological Resources  
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

5.5 - 14 

Exhibit 5.5-4 
Plant Species Observed within the BRP GeoResource Leasehold Area (July 2009**) 

Family Scientific Name Common Name 
Azollaceae 
(formerly Salviniaceae) Azolla filiculoides^ Water fern 
Blechnaceae: Deer Fern Family 
 Woodwardia fimbriata* Giant chain fern 
Dennstaeditiaceae: Bracken Family 
 Pteridium aquilinum var. pubescens* Bracken fern 
Dryopteridaceae 
 Polystichum californicum* California sword fern 
 Polystichum munitum^ Western sword fern 
Equisetaceae: Horsetail Family 
 Equisetum arvense* Common horsetail 
 Equisetum hyemale> Rough horsetail 
 Equisetum laevigatum* Scouring rush 
 Equisetum telmateia ssp. braunii* Giant horsetail 
Polypodiaceae: Polypody Family 
 Polypodium californicum^ California polypody 
Pteridaceae: Brake Fern Family 
 Adiantum jordanii^ California maidenhair 
 Aspidotis densa* (Onychium densum^) Indian’s dream 
 Pellaea andromedifolia* Coffee fern 
 Pellaea mucronata* Bird’s-foot fern 
 Pityrogramma triangularis^ Goldenback fern 
Selaginellaceae: Spike-Moss Family 
 Selaginella wallacei^ Wallace’s spike-moss 
 Selaginella sp.^ Spike-moss 
Cupressaceae: Cypress Family 
 Cupressus macnabiana* MacNab cypress 
 Cupressus sargentii* Sargent’s cypress 
Pinaceae: Pine Family 
 Pinus attenuata* Knobcone pine 
 Pinus contorta* Lodgepole pine 
 Pinus coulteri^ Coulter pine 
 Pinus lambertiana* Sugar pine 
 Pinus ponderosa* Ponderosa pine 
 Pinus sabiniana* Foothill pine 
 Pseudotsuga menziesii* Douglas Fir 
Taxaceae: Yew Family 
 Torreya californica* California nutmeg 
Aceraceae: Maple Family (see Sapindaceae) 
 Acer macrophyllum* Bigleaf maple 
Adoxaceae: Muskroot Family 
(formerly in Caprifoliaceae) Sambucus nigra ssp. canadensis (S. 

mexicana)* 
Blue elderberry 
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Anacardiaceae: Sumac Family 
 Toxicodendron diversilobum* Poison oak 
 Rhus aromatica (Rhus trilobata)^ Squaw bush 
Apiaceae: Parsley or Carrot Family 
 Angelica sp. ^ Angelica 
 Foeniculum vulgare> Fennel 
 Lomatium dasycarpum* Woolly lomatium 
 Lomatium marginatum^ Lomatium 
 Lomatium repostum^+ Napa lomatium 
 Lomatium utriculatum* Common lomatium 
 Osmorhiza berteroi (O. chilensis)* Sweet cicely 
 Perideridia kelloggii* Kellogg’s yampa 
 Sanicula bipinnatifida* Purple sanicle 
 Sanicula crassicaulis* Pacific sanicle 
 Torilis arvensis* Field hedge parsley 
 Torilis nodosa^ Knotted hedge parsley 
Apocynaceae: Dogbane Family  
(formerly in Asclepiadaceae: 
Milkweed Family) 

Asclepias cordifolia^ Glaucus milkweed 

(formerly in Asclepiadaceae: 
Milkweed Family) 

Asclepias eriocarpa* Indian milkweed 

(formerly in Asclepiadaceae: 
Milkweed Family) 

Asclepias fascicularis* Narrow-leaf milkweed 

Asteraceae: Sunflower Family 
 Achillea millefolium* (Achillea borealis 

ssp. californica^) 
Yarrow 

 Agoseris heterophylla * Annual mountain dandelion 
 Agoseris retrorsa* Spearleaf mountain 

dandelion 
 Artemisia douglasiana* Mugwort 
 Artemisia ludoviciana^ Western mugwort 
 Brickellia californica^ Californiabrickelia 
 Calycadenia pauciflora* Smallflower western 

rosinweed 
 Carduus pycnocephalus*E Italian thistle 
 Centaurea melitensis^E Napa thistle 
 Centaurea solstitialis*E Yellow star thistle 
 Centromadia fitchii (Hemizonia fitchii)* Fitch’s tarplant 
 Centromadia pungens (Hemizonia 

pungens)* 
Common spikeweed 

 Chaenactis glabriuscula var. 
heterocarpha (C. glabriuscula var. 
gracilenta)^ 

Yellow pincushion 

 Chamomilla suaveolens*E Pineapple weed 
 Cirsium occidentale var. occidentale 

(Cirsium coulteri)^ 
Coulter’s thistle 
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Family Scientific Name Common Name 
Asteraceae: Sunflower Family 
(cont.) 

Cirsium occidentale var. venustum* 
(Cirsium proteanum^) 

Red thistle 

 Cirsium vulgare*E Bull thistle 
 Ericameria nauseosa (Chrysothamnus 

nauseosus)^ 
Rubber rabbitbrush 

 Erophyllum lanatum var. achillaeoides* Woolly sunflower 
 Euthamia occidentalis* Western flat-topped 

goldenrod 
 Gamochaeta pupurea (Gnaphalium 

purpureum)* 
Cudweed 

 Gnaphalium californicum^ California cudweed 
 Hemizonia congesta ssp. clevelandii* Hayfield tarplant 
 Hieracium albiflorum^ Hawkweed 
 Hemizonia congesta ssp. luzulifolia* 

(Hemizonia luzulaefolia ssp. rudis^) 
White hayfield tarplant 

 Hypochaeris glabra*E Smooth cat’s-ear 
 Hypochaeris radicata*E Rough cat’s-ear 
 Lasthenia california* (Baeria 

chrysostoma^) 
Golden fields 

 Madia anomala* Tarplant 
 Madia gracilis* Slender tarplant 
 Madia exigua* Small tarplant 
 Micropus californicus* Cottontop 
 Packera greenei* Flame ragwort 
 Rigiopappus leptocladus* Wireweed 
 Senecio aronicoides* Butterweed 
 Senecio vulgaris^ Common groundsel 
 Sonchus asper^ Sow thistle 
 Stephanomeria virgata^ Tall stephanomeria 
 Taraxacum officinale*E Dandelion 
 Wyethia glabra* Coast mule’s-ears 
 Wyethia helenoides* Gray mule’s ears 
 Xanthium sp.^ Cocklebur 
Betulaceae: Birch Family 
 Alnus rhombifolia* White alder 
Boraginaceae: Borage Family   
 Amsinckia menziesii var. intermedia* 

(Amsinckia intermedia^) 
Fiddleneck 

 Cryptantha hispidula* Napa cryptantha 
 Cynoglossum occidentale^ Western houndstongue 
(formerly in Hydrophyllaceae) Emmenanthe penduliflora var. 

penduliflora* 
Whispering bells 

(formerly in Hydrophyllaceae) Eriodictyon californicum* Yerba santa 
(formerly in Hydrophyllaceae) Nemophila heterophylla* White nemophila 
(formerly in Hydrophyllaceae) Nemophila menziesii ssp. menziesii* Baby blue eyes 
(formerly in Hydrophyllaceae) Nemophila pedunculata> Littlefoot nemophila 
(formerly in Hydrophyllaceae) Phacelia heterophylla ssp. virgata* Phacelia 
 Plagiobothrys bracteatus* Bracted popcornflower 
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Family Scientific Name Common Name 
Boraginaceae: Borage Family 
(cont.) 

Plagiobothrys cognatus^ Popcornflower 

 Plagiobothrys nothofulvus* Rusty popcornflower 
 Plagiobothrys stipitatus var. micranthus* Stalked popcornflower 
Brassicaceae: Mustard 
Family 

  

 Arabis glabra var. glabra* Tower mustard 
 Athysanus pusillus^ Common sandweed 
 Barbarea orthoceras* American yellowrocket 
 Brassica nigra*E Black mustard 
 Brassica rapa*E Field mustard 
 Capsella bursa-pastoris^E Shepherd’s purse 
 Cardamine californica (Dentaria 

californica var. cardiophylla)^ 
California toothwort 

 Cardamine oliogsperma* Bittercress 
 Draba verna^ Spring witlowgrass 
 Rorippa nasturtium-aquaticum 

(Nasturtium officinale)^ 
Water cress 

 Streptanthus barbiger*>+ Bearded jewel-flower 
 Streptanthus breweri# Jewel-flower  
 Streptanthus glandulosus ssp. secundus* One sided jewelflower 
 Streptanthus glandulosus# Jewel-flower 
 Thysanocarpus curvipes* Fringe pod 
Calycanthaceae: Sweet-Shrub or Calycanthus Family 
 Calycanthus occidentalis* Spicebush 
Caprifoliaceae: Honeysuckle Family 
 Arenaria serpyllifolia^E Sandwort 
 Lonicera interrupta* Chaparral honeysuckle 
 Symphoricarpos albus ssp. laevigatus* Snowberry 
 Symphoricarpos mollis* Creeping snowberry 
Caryophyllaceae: Pink Family 
 Cerastium fontanum ssp. vulgare 

(Cerastium vulgatum)^E 
Big chickweed 

 Cerastium glomeratum* (Cerastium 
viscosum^)E 

Mouse ear chickweed 

 Minuartia douglasii* Douglas’ sandwort 
 Petrorhagia nanteuilii*E Petrohagia 
 Petrorhagia prolifera (Tunica prolifera)^ Childing pink 
 Silene gallica^ Common catchfly 
 Silene laciniata ssp. californica* (S. 

californica^) 
Indian pink 

 Spergularia rubra*E Sand spurrey 
 Stellaria media^ Common chickweed 
Ceratophyllaceae: Hornwort Family 
 Ceratophyllum demersum^ Hornwort 
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Convolvulaceae: Morning-Glory Family 
 Calystegia collina ssp. collina* Coast range false bindweed 
 Calystegia collina ssp. oxyphylla+* Mt. Saint Helena morning 

glory 
 Calystegia collina ssp. tridactylosa+* Three-fingered morning 

glory 
 Calystegia malacophylla* Morning glory 
 Calystegia occidentalis ssp. occidentalis* Chaparral false bindweed 
 Calystegia purpurata ssp. purpurata 

(Convolvulus occidentalis var. 
solanensis)^ 

Chaparral morning glory 

 Calystegia subacaulis ssp. subacaulis* Hillside false bindweed 
(formerly in Cuscutaceae) Cuscuta californica* Dodder 
Cornaceae: Dogwood Family 
 Cornus nuttallii* Dogwood 
Crassulaceae: Stonecrop Family 
 Dudleya cymosa^ Spreading dudleya 
 Sedum spathulifolium^ Pacific stonecrop 
Ericaceae: Heather Family 
 Arbutus menziesii* Madrone 
 Arctostaphylos canescens ssp. canescens* Hoary manzanita 
 Arctostaphylos glandulosa^ Eastwood manzanita 
 Arctostaphylos manzanita ssp. elegans+* Konocti manzanita 
 Arctostaphylos manzanita ssp. 

manzanita* 
Common manzanita 

 Arctostaphylos stanfordiana^ Stanford manzanita 
 Arctostaphylos viscida ssp. pulchella* Whitestem manzanita 
(formerly in Pyrolaceae) Pyrola picta^ Leafless wintergreen 
Euphorbiaceae: Spurge Family 
 Eremocarpus setigerus*E Doveweed 
 Euphorbia crenulata* Chinese caps 
Fabaceae: Pea Family 
 Astragalus gambelianus* Gambel’s dwarf milkvetch 
 Cercis occidentalis^ Western redbud 
 Cytisus scoparius> Scotch broom 
 Lathyrus angulatus*E Angled pea 
 Lotus corniculatus*E Bird’s-foot trefoil 
 Lotus crassifolius var. crassifolius* Big deervetch 
 Lotus humistratus* Hill lotus 
 Lotus micranthus* Small flower lotus 
 Lotus oblongifolius var. oblongifolius* Narrow-leaved lotus 
 Lotus purshianus var. purshianus* Spanish lotus 
 Lotus scoparius * Deer weed 
 Lotus wrangelianus (L. subpinnatus)^ California lotus 
 Lupinus adsurgens^ Lupine 
 Lupinus albifrons* Silver lupine 
 Lupinus bicolor* Dwarf lupine 
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Family Scientific Name Common Name 
Fabaceae: Pea Family 
(cont.) 

Lupinus microcarpus var. densiflorus (L. 
densiflorus var. aureus)^ 

Dense flowered lupine 

 Lupinus sericatus^+ Cobb Mountain lupine 
 Lupinus nanus* Sky lupine 
 Medicago polymorpha*E Bur clover 
 Pickeringia montana var. montana* Chaparral pea 
 Trifolium albopurpureum var. 

dichotomum* 
Branched Indian clover 

 Trifolium bifidum^ Pinole clover 
 Trifolium dubium*E Little hop clover 
 Trifolium hirtum*E Rose clover 
 Trifolium microdon^ Thimble clover 
 Trifolium variegatum var. major^ Variegated clover 
 Trifolium wildenovii* (T. tridentatum^) Tomcat clover 
 Vicia americana var. americana^ American vetch 
 Vicia sativa*E Spring vetch 
 Vicia villosa*E Hairy vetch 
Fagaceae: Oak Family 
 Castanopsis semperivirens (C. 

chrysophylla)> 
Bush chinquapin 

 Quercus agrifolia var. agrifolia* Coast live oak 
 Quercus berberidifolia* Scrub oak 
 Quercus chrysolepis* Canyon live oak 
 Quercus douglasii^ Blue oak 
 Quercus dumosa^ (misidentified) Scrub oak 
 Quercus durata var. durata* Leather oak 
 Quercus garryana* White oak 
 Quercus kelloggii* Black oak 
 Quercus lobata* Valley oak 
 Quercus wislizenii var. frutescens* Interior live oak – shrub 

form 
 Quercus wislizenii var. wislizenii* Interior live oak –tree  
Garryaceae: Silk Tassel Family 
 Garrya congdonii* Chaparral silk tassel 
 Garrya elliptica^ Silk tassel bush  
 Garrya flavescens^ Ashy silk tassel 
 Garrya fremontii* Fremont silk tassel 
Gentianaceae 
 Zeltnera muhlenbergii* (Centaurium 

muhlenberii)* 
Muehlenberg’s centaury 

Geraniaceae 
 Erodium botrys*E Long beaked filaree 
 Erodium cicutarium*E Red-stemmed filaree 
 Erodium brachycarpum (E. 

obtusiplicatum)^E 
Shortfruit stork’s bill 

 Erodium sp.^E Filaree 
 Geranium dissectum*E Cut-leaf geranium 
 Geranium molle^E Dove’s-foot geranium 



5.5 Biological Resources  
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

5.5 - 20 

Family Scientific Name Common Name 
Grossulariaceae: Gooseberry Family 
 Ribes divaricatum var. pubiflorum* Straggly gooseberry 
 Ribes menziesii* Canyon gooseberry 
 Ribes quercetorum^ Oak gooseberry 
 Ribes roezlii var. cruentum* Gooseberry 
Hypericaceae: St. John’s Wort Family 
 Hypericum concinnum* Gold wire 
Lamiaceae: Mint Family 
 Agastache urticifolia^ Nettle leaved horse mint 
 Lepechinia calycina^ Pitcher age 
 Monardella odoratissima ssp. pinetorum^ Mountina monardella 
 Monardella odoratissima* Mountain monardella 
 Monardella villosa ssp. villosa* Coyote mint 
 Monardella viridis^ Green monardella 
 Morrubium vulgare^ horehound 
 Salvia columbariae^ Chia 
 Stachys ajugoides var. ajugoides (S. 

rigida ssp. rivularis)^ 
Bugle hedge nettle 

 Stachys ajugoides var. rigida* (Stachys 
rigida ssp. quercetorum^) 

Hedge nettle 

 Trichostema laxum^ Blue curls 
 Trichostema simulatum* Blue curls 
Lauraceae: Laurel Family 
 Umbellularia californica* California bay laurel 
Linaceae: Flax Family 
 Hesperolinon clevelandii# Allen Springs dwarf flax 
 Hesperolinon disjunctum* Coast range dwarf flax 
 Hesperolinon spergulinum# Dwarf flax 
Loasaceae: Loasa Family 
 Mentzelia dispersa* Blazingstar 
Malvaceae: Mallow Family 
 Sidalcea diploscypha* Fringed sidalcea 
Meliaceae: Mahogany Family 
 Melia azedarach Chinaberry tree 
Montiaceae:  
 Calandrinia ciliata* Red maids 
 Calyptridium quadripetalum^ Four petaled calyptridium 
 Claytonia gypsophiloides* (Montia 

gypsophiloides^) 
Gypsum springbeauty 

 Claytonia perfoliata* (Montia 
perfoliata^) 

Miner’s lettuce 

 Lewisia rediviva* Bitterroot 
Moraceae 
 Ficus carica^ Common fig 
Myrsinaceae: Myrsine Family 
(formerly in Primulaceae) Anagallis arvensis Scarlet pimpernel 
(formerly in Primulaceae) Trientalis latifolia 

 
Star-flower 
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Oleaceae: Olive Family 
 Fraxinus latifolia* Oregon ash 
 Fraxinus dipetala^ Flowering ash 
Onagraceae: Evening Primrose Family 
 Camissonia graciliflora* Hill suncup 
 Clarkia affinis^ Clarkia 
 Clarkia amoena ssp. amoena* Farewell to spring 
 Clarkia concinna ssp. concinna* Red ribbons 
 Clarkia purpurea ssp. quadrivulnera* Four spotted clarkia 
 Clarkia rhomboidea Forest clarkia 
 Epilobium brachycarpum.* Willow herb 
 Epilobium densilforum* Dense-flowered willow 

herb 
 Epilobium minutum^ Willow herb 
 Gayophytum diffusum* Happy plant 
 Gayophytum humile^ Dwarf groundsmoke 
Papaveraceae: Poppy Family   
 Eschscholzia californica* California poppy 
 Platystemon californicus* Cream cups 
 Dendromecon rigida* Bush poppy  
 Dicentra formosa* Bleeding heart 
Philadelphaceae: Mock Orange Family 
 Philadelphus lewisii* Wild mock orange 
Phrymaceae: 
(formerly in Scrophulariaceae) Mimulus aurantiacus^ Sticky monkeyflower 
(formerly in Scrophulariaceae) Mimulus cardinalis^ Scarlet monkeyflower 
(formerly in Scrophulariaceae) Mimulus guttatus* Monkeyflower 
(formerly in Scrophulariaceae) Mimulus kelloggii* Kellogg’s monkeyflower 
(formerly in Scrophulariaceae) Mimulus layneae* Layne’s monkeyflower 
   
Plantaginaceae: Plaintain Family 
(formerly in Scrophulariaceae) Antirrhinum vexillocalyculatum ssp. 

vexillocalyculatum* 
Snapdragon 

(formerly in Scrophulariaceae) Antirrhinum virga^+ Tall snapdragon 
(formerly in Scrophulariaceae) Collinsia heterophylla* Chinese houses 
(formerly in Scrophulariaceae) Collinsia sparsiflora* Few-flowered collinsia 
(formerly in Scroiphulariaceae) Penstemon newberryi var. sonomensis^+ Sonoma beard-tongue 
(formerly in Scrophulariaceae) Penstemon heterophyllus* Beardtongue 
 Plantago erecta* Foothill plantain 
 Plantago lanceolata*E English plantain 
Polemoniaceae: Phlox Family 
 Allophyllum divaricatum* Purple false gilyflower 
 Allophyllum gilioides* Blue false gilia 
 Collomia diversifolia*+ Serpentine collomia 
 Gilia capitata ssp. capitata* Blue field gilia 
 Leptosiphon androsaceus* Shower gilia 
 Leptosiphon bicolor* True baby stars 
 Navarretia divaricata ssp. vividior* Bushy blazingstar 
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Polemoniaceae: Phlox Family 
(cont.) 

Navarretia intertexta* Needleleaf navarretia 

 Navarretia mellita* Navarretia 
 Navarretia squarrosa* Skunkweed 
Polygalaceae: Milkwort Family 
 Polygala californica* California milkwort 
 Polygala cornuta> Milkwort 
Polygonaceae: Buckwheat Family 
 Chorizanthe membranacea^ Pink spineflower 
 Eriogonum dasyanthemum^ Chaparral buckwheat 
 Eriogonum nervulosum^+ Snow mountain buckwheat 
 Persicaria amphibia (Polygonum 

amphibium)^ 
Water smartweed 

 Polygonum amphibium var. stipulaceum^ Water smartweed 
 Eriogonum nudum var. nudum* Nude buckwheat 
 Eriogonum vimineum* Wicker-stemmed 

Eriogonum 
 Rumex acetosella*E Sheep sorrel 
 Rumex crispus*E Curly dock 
Primulaceae: Primrose Family 
 Dodecatheon hendersonii* Shooting star 
Ranunculaceae: Buttercup Family 
 Aquilegia formosa* Red columbine 
 Clematis lasiandra^ Chaparral clematis 
 Delphinium variegatum ssp. variegatum* Royal larkspur 
 Ranunculus aquatilis var. hispidulus^ Aquatic buttercup 
 Ranunculus californicus* California buttercup 
 Ranunculus occidentalis Western buttercup 
 Thalictrum fendleri* Meadow rue 
Rhamnaceae: Buckthorn family 
 Ceanothus cuneatus* Wedgeleaf ceanothus 
 Ceanothus foliosus* California lilac 
 Ceanothus integerrimus* Deerbrush 
 Ceanothus jepsonii var. albiflorus* Musk brush 
 Ceanothus leucodermis^ Whiteleaf California lilac 
 Ceanothus parryi^ Parry’s ceanothus 
 Ceanothus oliganthus var. sorediatus> Jimbush 
 Ceanothus velutinus^ Tobacco bush 
 Frangula californica ssp. occidentalis 

(Rhamnus californica ssp. occidentalis)* 
Coffeeberry 

 Frangula californica ssp. tomentella 
(Rhamnus tomentella)* 

Chaparral coffeeberry 

 Rhamnus crocea> Redberry 
Rosaceae: Rose Family 
 Adenostoma fasciculatum* Chamise 
 Aphanes occidentalis* Lady’s mantle 
 Cercocarpus betuloides* Mountain mahogany 
 Fragaria vesca* Wood strawberry 
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Rosaceae: Rose Family 
(cont.) 

Heteromeles arbutifolia* Toyon 

 Holodiscus discolor var. delnortensis (H. 
boursieri)^ 

Bush rock spirea 

 Holodiscus discolor* Bush rock spiraea 
 Physocarpus capitatus* Ninebark 
 Potentilla gracilis* Slender cinquefoil 
 Prunus virginiana var. demissa* Western choke-cherry 
 Rosa californica* California rose 
 Rosa spithamea* Ground rose 
 Rubus discolor*E Himalayan blackberry 
 Rubus leucodermis^ Wild raspberry 
 Rubus ursinus* California blackberry 
Rubiaceae: Madder Family 
 Galium aparine*E Goose-grass 
 Galium bolanderi^ Bolander’s bedstraw 
 Galium californicum* California bedstraw, 

cleavers 
 Galium divaricatum^ Lamarck’s bedstraw 
 Galium nuttallii^ Climbing bedstraw 
 Galium porrigens* Climbing bedstraw 
 Galium trifidum^ Trifid bedstraw 
 Sherardia arvensis*E Sherardia 
Sapindaceae: Soapberry Family 
(formerly in Aceraceae) Acer macrophyllum* Bigleaf maple 
(formerly in Hippocstanaceae) Aesculus californica* California buckeye 
Salicaceae: Willow Family 
 Populus fremontii^ Fremont’s cottonwood 
 Salix breweri^ Brewer willow 
 Salix exigua (S. hindsiana)^ Sandbar willow 
 Salix laevigata* Red willow 
 Salix lasiandra Yellow willow 
 Salix lasiolepsis* Arroyo willow 
 Salix sp.* Willows 
Saxifragaceae: Saxifrage Family 
 Lithophragma affine* Woodland star 
 Lithophragma heterophyllum^ Hill star 
 Saxifraga californica* California saxifrage 
   
Scrophulariaceae: Figwort Family 
 Castilleja attenuata* Valley tassels 
 Castilleja exerta ssp. exerta* Purple owl’s-clover 
 Castilleja foliolosa^ Woolly Indian paintbrush 
 Castilleja rubicundula ssp. 

lithospermoides* 
Cream sacs 

 Cordylanthus pilosus* Bird’s-beak  
 Cordylanthus tenuis ssp. brunneus*+ Serpentine bird’s-beak 
 Pedicularis densiflora* Indian warrior 
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Scrophulariaceae: Figwort 
Family 
(cont.) 

Scrophularia californica ssp. floribunda^ California figwort 

 Triphysaria versicolor ssp. faucibarbata^ Yellow owl’s-clover 
 Verbascum thapsus*E Mullein 
Solanaceae: Nightshade Family 
 Solanum furcatum^E Solanum 
Urticaceae 
 Parietaria pennsylvanica^ Pellitory 
 Urtica dioica ssp. holosericea^ Horse nettle 
Valerianaceae: Valerian Family 
 Plectritis sp. Plectritis 
Verbanaceae: Vervain Family 
 Verbena lasiostachys var. septentrionalis^ Western verbena 
Violaceae: Violet Family 
 Viola purpurea ssp. quercetorum* Yellow violet 
Viscaceae: Mistletoe Family 
 Phoradendron villosum* Oak mistletoe 
Vitaceae: Grape Family 
 Vitis californica^ California wild grape 
Agavaceae 
(formerly in Liliaceae) Chlorogalum pomeridianum var. 

pomeridianum* 
Soaproot 

Alliaceae 
(formerly in Liliaceae) Allium amplectens* Narrowleaf onion 
(formerly in Liliaceae) Allium falcifolium* Coast flatstem onion 
Araceae 
(formerly Lemnaceae) Spirodela punctata (S. oligorrhiza)^ Duckmeat 
Cyperaceae: Sedge Family   
 Carex amplifolia* Big-leaf sedge 
 Carex brevicaulis* Rock or short-stem sedge 
 Carex dudleyi* Dudley’s sedge 
 Carex hoodii* Hood’s sedge 
 Carex nudata* Torrent sedge 
 Carex praegracilis* Clustered field sedge 
 Carex serratodens* Twotooth sedge 
 Carex subfusca* Rusty slender sedge 
 Eleocharis macrostachya* Spikerush 
 Cyperus eragrostis* Umbrella sedge 
 Cyperus spp.^ Sedge 
 Schoenoplectus acutus (Scirpus acutus)^ Common tule 
 Scirpus microcarpus^ Bulrush 
Hydrocharitaceae: Waterweed Family 
 Elodea canadensis^ Common waterweed 
Iridaceae: Iris Family 
 Iris macrosiphon* Bowl-tubed iris 
 Sisyrinchium bellum^ 

 
Blue eyed grass 
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Juncaceae: Rush Family 
 Juncus balticus^ Baltic rush 
 Juncus bufonius^ Toad rush 
 Juncus effusus* Common rush 
 Juncus ensifolius* Swordleaf rush 
 Juncus mexicanus* Mexican rush 
 Juncus patens* Spreading rush 
 Juncus tenuis* Slender rush 
 Juncus xiphioides* Iris-leaved rush 
 Luzula comosa* (Luzula subsessilis^) Wood rush 
Liliaceae: Lily Family 
 Calochortus amabilis* Golden globelily 
 Calochortus superbus^ Mariposa lily 
 Calochortus vestae* Mariposa lily 
 Disporum hookeri (D. hookeri var. 

trachyandrum) 
Fairy bells 

 Erythronium californicum* Fawn lily 
 Fritillaria recurva* Scarlet fritillary 
 Lilium columbianum> Columbia lily 
Melanthiaceae 
(formerly in Liliaceae) Zigadenus fremontii* Death camas 
Orchidaceae: Orchid Family 
 Piperia elegans (Habenaria elegans)^ Rein orchid 
Poaceae: Grass Family 
 Agrostis scabra* Bent grass 
 Aira caryophyllea* Silver European hairgrass 
 Anthoxanthum odoratum* Sweet vernal grass 
 Avena barbata* Wild oats 
 Avena fatua* Wild oat 
 Brachypodium distachyon* False brome 
 Briza maxima^ Large quaking grass 
 Briza minor^ Small quaking grass 
 Bromus carinatus* California brome 
 Bromus diandrus* Ripgut brome 
 Bromus hordeaceus*(Bromus mollis^) Soft chess 
 Bromus madritensis ssp. rubens* (Bromus 

rubens^) 
Red brome 

 Bromus tectorum* Cheatgrass 
 Bromus vulgaris^ Brome  
 Calamagrostis canadensis^ Bluejoint 
 Cynodon dactylon> Bermuda grass 
 Cynosurus echinatus* Dogtail grass 
 Dactylis glomerata* Orchard grass 
 Danthonia californica* California oatgrass 
 Deschampsia caespitosa^ California or tufted 

hairgrass 
 Deschampsia danthonioides* Annual hairgrass 
 Elymus elymoides* (Sitanion hystrix^) Bottlebrush squirreltail 
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Poaceae: Grass Family 
(cont.) 

Elymus glaucus* Blue wildrye 

 Elymus multisetus* Big squirreltail grass 
 Elytrigia elongata*E Tall wheatgrass 
 Festuca arundinacea*E Tall fescue 
 Festuca californica* California fescue 
 Festuca idahoensis* Idaho fescue 
 Gastridium ventricosum^ Nitgrass 
 Hordeum brachyantherum* Meadow barley 
 Hordeum depressum^ Low barley 
 Hordeum marinum ssp. gussoneanum*E Mediterranean barley 
 Hordeum murinum ssp. leporinum*E Hare barley 
 Lamarckia aurea^ Goldentop grass 
 Leymus triticoides (Elymus triticoides)^ Creeping wildrye 
 Lolium multiflorum*E Annual ryegrass 
 Melica californica* California melic 
 Melica geyeri* Melic, oniongrass 
 Melica imperfecta* Melic, oniongrass 
 Nassella lepida* Foothill needlegrass 
 Nassella pulchra* Purple needlegrass 
 Poa annua^E Annual bluegrass 
 Poa bulbosa*E Bluegrass 
 Poa palustris Fowl bluegrass 
 Poa pratensis*E Kentucky bluegrass 
 Poa secunda* (Poa scabrella>) Bluegrass 
 Polypogon interruptus^E Beard grass 
 Polypogon monspeliensis^E Rabbitsfoot grass 
 Taeniatherum caput-medusae*E Medusahead grass 
 Vulpia bromoides (Festuca 

dertonensis)^E 
Six-weeks fescue 

 Vulpia microstachys*E Annual fescue 
 Vulpia myuros*E Rattail fescue 
Potamogetonaceae: Pondweed Family 
 Potamogeton natans^ Broad leafed pondweed 
Themidaceae 
(formerly in Liliaceae) Brodiaea californica^ California clusterlily 
(formerly in Liliaceae) Brodiaea elegans* Elegant brodiaea 
(formerly in Liliaceae) Dichelostemma capitatum ssp. capitatum* Blue dicks 
(formerly in Liliaceae) Dichelostemma congestum (Brodiaea 

congesta; Brodiaea pulchella))^ 
Fork-toothed ookow 

(formerly in Liliaceae) Triteleia laxa (Brodiaea laxa)^ Ithuriel’s spear 
Typhaceae: Cattail Family 
 Typha angustifolia^ Narrow-leaved cattail 
 Typha latifolia* Broad-leaved cattail 

Table explanation on following page. 
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** = Plants on this list include species observed during various surveys conducted on or in the vicinity of the study area as 
follows: 
* = Observed within study area during 2008-2009 surveys, Zander Associates. 
# = Observed in 1980 Osterling Survey titled Rare Plant Survey on the Portion of Federal Lease CA5632 on the Binkley 
Ranch. 
^ = Chambers Group 1991 Draft EIR for Proposed Geothermal Development for Certain State Lands 
> = Gennis & Associates Initial Environmental Study Bottle Rock Road, July 1980 
+ = Special status plant 
E = Exotic or non-native plant species 

Source: Zander Associates, 2009. 

Exhibit 5.5-5 
Wildlife Species Observed or Expected to Occur in the Vicinity of the BRP 
GeoResource Leasehold 

Scientific Name Common Name 

Mammals 
Sorex trowbridgei trowbridge shrew 
Scapanus latimanus California mole 
Myotis spp; Eptesicus spp bats (several species) 
Sylvilagus bachmani brush rabbit 
Lepus californicus black-tailed jack rabbit 
Eutamias sonomae Sonoma chipmunk 
Sciurus griseus western gray squirrel 
Spermophilus beecheyi California ground squirrel 
Dipodomys heermanni Herman’s kangaroo rat 
Reithrodontomys megalotis western harvest mouse 
Peromyscus boyloi brush mouse 
Peromyscus truei pinyon mouse 
Peromyscus maniculatus deer mouse 
Neotoma fuscipes dusky-footed woodrat 
Microtus californicus California vole 
Didelphis virginiana Virginia opossum 
Mephitis mephitis striped skunk 
Spilogale gracilis spotted skunk 
Canis latrans coyote 
Urocyon cinereoargenteus gray fox 
Bassariscus astutus ringtail 
Procyon lotor raccoon 
Felis concolor mountain lion 
Lynx rufus bobcat 
Odocoileus hemionus columbianus Columbian black-tailed deer 
Ursus americanus black bear 
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Birds 
Ardea herodias great blue heron 
Butorides virescens green heron 
Anas platyrhynchos mallard 
Cathartos aura turkey vulture 
Accipiter cooperii Cooper’s hawk 
Buteo jamaicensis red-tailed hawk 
Buteo lineatus red-shouldered hawk 
Aquila chrysaetos golden eagle 
Falco peregrinus peregrine falcon 
Falco sparverius American kestrel 
Falco columbarius merlin 
Oreortyx pictus mountain quail 
Meleagris gallopavo wild turkey 
Callipepla californica California quail 
Charadrius vociferus  killdeer 
Actitis macularia spotted sandpiper 
Columba fasciata band-tailed pigeon 
Zenaida macroura mourning dove 
Tyto alba barn owl 
Otus asio western screech owl 
Bubo virginianus great horned owl 
Glaucidium californicum northern pygmy owl 
Phalaenoptilus nuttallii common poor-will 
Chaetura vauxi Vaux’s swift 
Archilochus alexandri black-chinned hummingbird 
Calypte anna Anna’s hummingbird 
Selasphorus sasin Allen’s hummingbird 
Ceryle alcyon belted kingfisher 
Melanerpes formicivorus acorn woodpecker 
Melanerpes lewis Lewis’s woodpecker 
Picoides pubescens downy woodpecker 
Picoides villosus hairy woodpecker 
Picoides nuttallii Nuttall’s woodpecker 
Dryocopus pileatus pileated woodpecker 
Colaptes auratus northern flicker 
Sphyrapicus ruber red-breasted sapsucker 
Tyrannus verticalis western kingbird 
Myiarchus cinerascens ash throated flycatcher 
Sayornis nigricans black phoebe 
Empidonax difficilis Pacific-slope flycatcher 
Contapus sordidulus western wood pewee 
Contopus cooperi olive-sided flycatcher 
Stelgidopteryx serripennis  northern rough-winged swallow 
Petrochelidon pyrrhonota cliff swallow 
Hirundo rustica barn swallow 
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Tachycineta thalassina violet-green swallow 
Tachycineta bicolor tree swallow 
Progne subis purple martin 
Aphelocoma coerulescens scrub jay 
Cyanocitta stelleri Stellar’s jay 
Poecile rufescens chestnut-backed chickadee 
Corvus corax common raven 
Corvus brachyrhynchos American crow 
Baeolophus inornatus oak titmouse 
Psaltriparus minimus bushtit 
Sitta carolinensis white-breasted nuthatch 
Sitta canadensis red-breasted nuthatch 
Sitta pygmaea pygmy nuthatch 
Certhia americana brown creeper 
Chamaea fasciata wrentit 
Troglodytes aedon house wren 
Cinclus mexicanus dipper 
Thryomanes bewickii Bewick’s wren 
Taxostoma redivivum California thrasher 
Catharus guttatus hermit thrush 
Ixoreus naevius varied thrush 
Turdus migratorius American robin 
Sialia mexicana western bluebird 
Polioptila caerulea blue-gray gnatcatcher 
Bombycilla cedrorum Cedar waxwing 
Sturnus vulgaris starling 
Vireo cassinii Casin’s vireo 
Vireo huttoni Hutton’s vireo 
Vermivora celata orange-crowned warbler 
Vermivora ruficapilla Nashville warbler 
Dendroica petechia yellow warbler 
Dendroica nigrescens black-throated gray warbler 
Dendroica townsendi Townsend’s warbler 
Dendroica occidentalis hermit warbler 
Dendroica coronata yellow-rumped warbler 
Oporornis tolmiei MacGillivray’s warbler 
Willsonia pusilla Wilson’s warbler 
Agelaius phoeniceus red-winged blackbird 
Icterus bullockii Bullock’s oriole 
Euphagus cyanocephalus brewer’s blackbird 
Molothrus ater brown-headed cowbird 
Piranga ludoviciana western tanager 
Pheucticus melanocephalus black-headed grosbeak 
Passerina amoena lazuli bunting 
Carpodacus purpureus purple finch 
Carpodacus mexicanus house finch 
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Carduelis tristis American goldfinch 
Carduelis psaltria lesser goldfinch 
Pipilo maculatus spotted towhee 
Pipilo crissalis California towhee 
Chondestes grammacus lark sparrow 
Aimophila ruficeps rufous-crowned sparrow 
Spizella passerina chipping sparrow 
Amphispiza belli sage sparrow 
Melospiza melodia song sparrow 
Passerella iliaca fox sparrow 
Zonotrichia atricapilla golden-crowned sparrow 
Zonotrichia leucophrys white-crowned sparrow 
Junco hyemalis dark-eyed junco 

 
Reptiles 
Thamnophis couchi western aquatic garter snake 
Sceloporus occidentalis western fence lizard 
Pituophis melanoleucus gopher snake 
Cnemidophorus tigris western whiptail 
Crotalus viridis western rattlesnake 
Actinemys marmorata western pond turtle 
Amphibians 
Hyla regilla Pacific tree frog 
Taricha rivularis  red-bellied newt 
Taricha torosa California newt 
Rana boylei foothill yellow-legged frog 
Fish 
Catostomus occidentalis occidentalis Sacramento sucker 
Lavinia exilicauda chi  Clear Lake hitch 
Salmo gairdnerii rainbow trout 
Salmo trutta brown trout 

Source: Zander Associates, 2009. 

Waters of the United States and wetlands delineation field work, conducted by Zander Associates staff 
on June 10 and 11, and on July 15, 2009, followed the routine on-site determination method that was 
described in the 1987 Wetlands Delineation Manual 10 and the Arid West Supplement. 11  They 
evaluated all areas within the project boundaries (i.e., limits of grading; linear features) plus areas 
approximately 250 feet beyond those boundaries.  Both formal sampling records (i.e., data points) and 
informal observations of vegetation, soils, and hydrology were made at various locations to determine 
the presence or absence of wetlands and to determine wetland-non-wetland boundaries.   

                                                      

10   Wetlands Delineation Manual, Environmental Laboratory, 1987. 

11  Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Arid Western Region, U.S. Army Corps of 
Engineers, 2008. 
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Data point locations and the boundaries of wetlands were mapped, using a submeter-accurate GPS 
receiver (i.e., Trimble GeoXT).  Data from the GPS unit were then transferred to AutoCAD map files 
in the office.  Other water features (i.e., stream channels) were mapped by “ground-truthing” and 
interpreting imagery on aerial photographs and/or topographic maps and mapping directly on these 
media in the field.  The widths of the channels between ordinary high water marks were visually 
estimated.  The other waters linework was then digitized into the AutoCAD file.  The acreages of the 
jurisdictional area polygons were calculated using AutoCAD.  The lengths of the stream channels 
were measured from the topographic maps and aerial photos.  

Northwest Biosurvey conducted a survey for sensitive herptiles (i.e., reptiles and amphibians).  A copy 
of the herptile survey report is provided in Appendix E.  The survey focused on possible presence of 
foothill yellow-legged frogs and northwestern pond turtle.  Although the site does not contain suitable 
habitat for California red-legged frog (Rana draytonii), the survey protocol used in this survey was 
based on the standardized protocol for that species with the exception that night surveys were not 
conducted. 12   

Independent riparian mapping was conducted by Northwest Biosurvey staff at the request of AECOM.  
That mapping is provided as an overlay on riparian mapping conducted by Zander Associates included 
in Exhibit 5.5-6(a-b).  The mapping was conducted pursuant to protocol provided by AECOM for 
inclusion of waters of the state, which emphasizes mapping the outer dripline of riparian tree and 
shrub species, where present, or areas within the stream banks containing riverine or wetland 
vegetation where an adjacent riparian canopy is not present. 

TERRESTRIAL BIOTIC COMMUNITIES  

The region supports a variety of brushlands, grasslands, marshland, riparian, woodland, and forest 
communities.  Chaparral is the most widespread vegetation, with several types of manzanita 
(Arctostaphylos spp.), chamise (Adenostoma fasciculatum), and scrub oak (Quercus spp.) dominated 
communities represented.  The various chaparral/brushland types are often clearly distinguishable, 
depending on slope, exposure, elevation, and substrate, especially serpentine, but also grade into one 
another to form intermediate and mixed stands.  

Grassland and Herbaceous Communities  

These communities are limited in distribution, but elements of both native and non-native grasslands 
can be found scatted throughout the region as understory components of other communities. Where 
they occur on their own, grasslands are typically dominated by introduced European annuals with 
California Prairie perennial bunchgrasses and other natives mixed in or found as dominant stands in 
less disturbed areas.  Mesic or wet meadow grasslands, which have abundant moisture into July and 
are quite distinctive in species composition, can also be found in isolated sites scattered throughout the 
region.  

Natural Freshwater Marshes  

Within the study area, marshes, found where a perennial surface or subsurface water source is 
available, are limited in distribution but are well represented along the southeastern shore of Clear  
                                                      

12  The methods used for the herptile survey were based on the 2005 Revised Guidance on Site Assessment and Field 
Surveys for the California Red-legged Frog (Rana aurora draytonii), U.S. Fish and Wildlife Service, as distributed by the 
Field Supervisor of the Sacramento Field Office, August 2005.   
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Sources: Zander Associates, Northwest Biosurvey, 2009.
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Lake. A very large marshland vernal pool known as Boggs Lake (designated by the California Natural 
Diversity Database [CNDDB] as a "Northern Volcanic Ash Vernal Pool") is located approximately 
eight miles south of Clear Lake and about three miles north of the proposed project area.  The lake 
surface covers about 90 acres when it is full and lies in a volcanic depression lined with volcanic ash a 
few feet deep, which has compacted to become impervious to water. 

RIPARIAN HABITATS  

These habitats are associated with perennial and, to a lesser extent, intermittent or ephemeral streams 
flowing through the area.  Distinctive, dense riparian woodland dominated by moisture-dependant 
trees and shrubs can be found in bands of varying widths along perennial stream courses, but these 
bands give way to a less well-defined stream-associated canopy in upstream reaches where seasonal 
flow is more limited.  

WOODLANDS   

Woodlands are mostly dominated by various oaks and pines with moderate to sparse (greater than 50 
percent) overstory canopy cover, and are often found in areas intermediate between drier (xeric), 
exposed sites and sites with deeper, moister soils and exposures that can support a denser, forest 
community type.  Cypress (Cupressus spp.) woodlands, often in combination with knobcone and gray 
pine (Pinus attenuata and P. sabiniana) are a distinctive community type in the region, usually 
restricted to serpentinite soils. Forested areas are characterized by relatively dense stands of trees 
whose canopy cover exceeds 50 percent and can be comprised of conifers, broad-leaved species, or a 
combination of both.  

AQUATIC COMMUNITIES 

Numerous streams have their headwaters in the Mayacama Mountains, with some flowing westerly, 
primarily within the Russian River watershed, and others flowing on the east side of the watershed 
divide toward Clear Lake.  The project site is located entirely within the drainage to Clear Lake.  
These streams, especially in their downstream, more perennial reaches, support the primary aquatic 
habitats in the region.  Anadromous fish spawning habitat (e.g., steelhead—Central California Coast 
Evolutionarily Significant Unit [ESU]) can be found in some reaches of the Russian River watershed 
(e.g., Squaw Creek on the western side of the Mayacama divide), but the Clear Lake drainages are 
limited to inland species such as rainbow trout (Salmo gairdneri), California roach (Lavinia 
symmetricus), and California sucker (Catostomas occidentalis).  Sensitive aquatic habitat elements 
listed in the CNDDB for the Clear Lake drainages in the region include Clear Lake Drainage Resident 
Trout Streams and Clear Lake Drainage Cyprinid/Catostomid Streams.   

Clear Lake, the largest natural lake located entirely in California, supports over 20 fish species.  Large, 
natural freshwater marshlands such as Anderson Marsh at the southeast corner of Clear Lake and 
Boggs Lake (discussed above) are rare in the region but also provide aquatic habitats for plants and 
wildlife.  A range of amphibians, reptiles, and invertebrate species, dependant on aquatic habitats for 
at least part of their life cycle, can be found associated with these perennial streams, lakes, and 
marshlands.    
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SENSITIVE BIOLOGICAL RESOURCES  

Several natural community types known to occur in the region, including mixed serpentine chaparral, 
serpentine bunchgrass, Sargent cypress (Cupressus sargentii) and valley oak (Quercus lobata) 
woodlands, California oatgrass (Danthonia californica), blue wildrye (Elymus glaucus), purple needle 
grass (Nasella pulchra) grasslands, and others have been considered high priorities for inventory in the 
CNDDB. 13  Species alliances assigned certain ranking categories (G1-G3) are considered high 
priorities for CNDDB listing. 14  The CNDDB lists 11 natural communities, assigned global and state 
rarity rankings within Lake County, as indicated in Exhibit 5.5-7.  

Exhibit 5.5-7  
CNDDB Natural Communities 

Natural Community Global Rank a State Rank a 

Central Valley drainage rainbow trout/cyprinid stream  G? S? 

Clear Lake drainage cyprinid/catostomid stream  G? S? 

Clear Lake drainage resident trout stream  G? S? 

Clear Lake drainage seasonal lakefish spawning stream  G? S? 

Coastal and valley freshwater marsh  G3 S2.1 

Great valley mixed riparian forest  G2 S2.2 

Northern basalt flow vernal pool  G3 S2.2 

Northern interior cypress forest  G2 S2.2 

Northern vernal pool  G2 S2.1 

Northern volcanic ash vernal pool  G1 S1.1 

Serpentine bunchgrass  G2 S2.2 

                                                      

13  California Natural Diversity Database, California Department of Fish and Game, 2003. 

14  List of California Vegetation Alliances, California Department of Fish and Game, December 2009. accessed online at 
http://www.dfg.ca.gov/biogeodata/vegcamp/natural_communities.asp).  

a. Global Rank: 

G1 = Extremely endangered 
G2 = Endangered 
G3 = Restricted range 
G? = Do not have enough information to rank 

 

 

 

Source: CNDDB, July 2009. 

State Rank 

S1 = Extremely endangered 
S2 = Endangered 
S3 = Restricted range 
S4 = Apparently secure 
S5 = Demonstrably secure 
S? = Undetermined 
.1 = Seriously endangered in California 
.2 = Fairly endangered in California 
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Waters of the United States and wetlands including freshwater marshes, seeps and springs, riparian 
wetlands, and vernal pools would all be considered sensitive resources, especially in the context of 
State and federal policies against no net loss of wetlands.  Jurisdictional waters are also associated 
with seasonal stream courses and tributary drainages, even in the absence of flow throughout most of 
the year.  Site-specific delineation is required to determine the nature and extent of these resources on 
the ground.  Permits for filling waters and wetlands typically require mitigation to compensate for 
losses of these resources.  

Special-status (i.e., sensitive) species include plants and animals listed, proposed for listing, or 
candidates for listing as threatened or endangered by the U.S. Fish and Wildlife Service (USFWS); 
those listed or proposed for listing as rare, threatened or endangered by CDFG; species that are 
considered as sensitive by the U. S. Forest Service 15 and the U. S. Bureau of Land Management 16; 
plants occurring on the CNPS Electronic Inventory of Rare and Endangered Vascular Plants of 
California; and animals designated as "Species of Special Concern" or Fully Protected by CDFG.  
Nesting migratory birds and raptors, protected by the Migratory Bird Treaty Act 17 and the California 
Fish and Game Code, 18 are also afforded special-status.  A list of potential special-status species 
occurring within a 10-mile radius of the project area is provided in Exhibit 5.5-3. 

PLANT COMMUNITIES AND HABITATS PRESENT WITHIN THE STUDY AREA 

The project study area is comprised of a diverse mosaic of shrub, woodland, riparian, and grassland 
communities that can be segregated into eight vegetation types including three chaparral communities, 
three woodland or forest communities, and two grassland types. The three chaparral communities are: 
serpentine chaparral, mixed (non-serpentine) chaparral, and chamise chaparral. The three woodland 
types are: knobcone pine forest, mixed oak/pine woodland, and riparian woodland. Mixed grasslands 
(that include both non-native annual and native perennial grasses and an assortment of native and non-
native annual and perennial herbaceous species) and mesic meadow grasslands are also found in the 
study area.  The eight vegetation types and associated wildlife habitats are described in more detail 
below and are mapped in Exhibit 5.5-6 (a-b). 

Mixed Serpentine Chaparral/Leather Oak Series 

Mixed serpentine chaparral corresponds most closely with the leather oak series. 19  Within the study 
area, this community type is dominated by evergreen shrubs such as leather oak (Quercus durata var. 
durata), white-leafed manzanita (Arctostaphylos viscida), and musk brush (Ceanothus jepsonii var. 
jepsonii).  Leather oak and musk brush are considered to be serpentine endemics, which are plants that 
are restricted to, or are most commonly found on, serpentinite soils.   

                                                      

15   Threatened, Endangered and Sensitive Plants and Animals, Forest Service Manual Section 2670. 

16   Bureau of Land Management Manual Section 6840, U.S. Department of the Interiors, 2008. 

17  Migratory Bird Treaty Act of 1918, United States Code Title 16, Chapter 7, Subchapter II, Section 703. 

18  Part 2: Birds, California Fish and Game Code Section 3503.5. 

19  A Manual of California Vegetation, Sawyer and Keeler-Wolf, 1995. 
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Tree species that also occur in this type are Sargent cypress and gray or foothill pine (Pinus 
sabiniana).  Sargent cypress is a serpentine endemic and gray pine is commonly associated with 
serpentine.  Other plant species that occur on serpentine and non-serpentine soils in this vegetation 
type include chamise, toyon (Heteromeles arbutifolia), MacNab cypress (Cupressus macnabiana), 
common manzanita (Arctostaphylos manzanita ssp. manzanita), buck brush (Ceanothus cuneatus), 
knobcone pine (Pinus attenuata), and California bay (Umbellularia californica).  Native grass species 
found in this area include oniongrass (Melica californica), squirreltail (Elymus elymoides), foothill 
needlegrass (Nasella lepida), and California fescue (Festuca californica).  

Herbaceous plants associated with serpentine soils that occur in the study area include sickle-leaved 
onion (Allium falcifolium), Mt. St. Helena morning glory (Calystegia collina ssp. oxyphylla), three-
fingered morning glory (Calystegia collina ssp. tridacylosa), serpentine collomia (Collomia 
diversifolia), serpentine bird’s-beak (Cordylanthus tenuis ssp. brunneus), Coast Range dwarf flax 
(Hesperolinon disjunctum), flame ragwort (Packera greenei), and one-sided jewelflower (Streptanthus 
glandulosus ssp. secundus).  Mt. St. Helena morning glory, serpentine collomia, and serpentine bird’s-
beak are CNPS List 4 plant species, plants of limited distribution that are on a watch list. Three-
fingered morning glory is a CNPS List 1B.2 species, a list of plants considered to be rare, threatened, 
or endangered in California and elsewhere.   

Other native plant species found in this type which occur on serpentine and non-serpentine soils 
include Indian warrior (Pedicularis densiflora), scarlet fritillary (Fritillaria recurva), rock sedge 
(Carex brevicaulis), Napa cryptantha (Cryptantha hispidula), narrow-leaf onion (Allium amplectens), 
red-ribbons (Clarkia concinna ssp. concinna), Ithuriel’s spear (Triteleia laxa), Indian pink (Silene 
californica), woolly sunflower (Eriophyllum lanatum var. achillaeoides), and death camas (Zygadenus 
fremontii).  Cheatgrass (Bromus techtorum) is an invasive, non-native grass species that occurs along 
the existing access road. . 

Most of the northern half of the West Pad site, most of the main access road alignment to the West Pad 
site, and the northern portion of the East Pad site are comprised mainly of the mixed serpentine 
chaparral vegetation type.  According to the Custom Soil Resource Report for Lake County, California 
Binkley Well Pad Locations 20 soils in the serpentine chaparral communities are primarily Henneke-
Montara-Rock outcrop complex, 15 to 50 percent slopes.  The Henneke and Montara soils are formed 
in material weathered from serpentinitic rock.  Rock outcrop consists of hard, fractured, serpentinitic 
rock occurring as small masses of intruding bedrock or as detached stones and boulders.  Included in 
this mapping unit are small areas of Dubakella, Maxwell, Millsholm, and Okiota soils.  Dubakella 
soils formed in material weathered from serpentinite and periodotite.  Maxwell soils formed in 
alluvium derived from serpentinitic rock and consist of very deep, somewhat poorly drained soils in 
basins and on basin rims.  Millsholm soils formed in material weathered from sandstone and shale, and 
Okiota soils formed in material weathered from serpentinitic rock. 21 

A diversity of common wildlife species occurs in both serpentine and non-serpentine chaparral 
habitats.  Bird species commonly found locally in mixed chaparral habitats (based on counts since 
2002 associated with the Bottle Rock Power Plant) include California towhee (Pipilo crissalis), 
California thrasher (Toxostoma redivivum), wrentit (Chamaea fasciata), scrub-jay (Aphelocoma 
californica), spotted towhee (Pipilo maculatus), and Bewick’s wren (Thryomanes bewickii), all of 

                                                      

20   Custom Soil Resource Report for Lake County, California Binkley Well Pad Locations, U. S. Department of 
Agriculture/Natural Resources Conservation Service, 2009. 

21  Ibid. 
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which nest in this habitat.  Small mammals include brush rabbit (Sylvilagus bachmanii), deer mouse 
(Peromyscus sp.), black-tailed jackrabbit (Lepus californicus), California kangaroo rat (Dipidomys 
californicus), Sonoma chipmunk (Tamias sonomae), black-tailed deer (Odocoileus hemionus), bobcat 
(Lynx rufus), gray fox (Urocyon cenereoargenteus), and spotted skunk (Spilogale gracilis).  Typical 
reptiles include western fence lizard (Sceloporus occidentalis) and western rattlesnake (Crotalus 
viridis).  

Mixed (Non-Serpentine) Chaparral/Scrub Oak  

This vegetation community type combines several chaparral types including northern mixed chaparral 
and mesic north slope chaparral. 22  These vegetation types correspond to the scrub oak, mixed scrub 
oak, scrub oak-chamise, and interior live oak shrub series. 23 Areas mapped with this vegetation type 
include areas where manzanitas are dominant to areas where there is a mixture of shrub species 
including scrub oak (Quercus berberidifolia), common manzanita (Arctostaphylos manzanita ssp. 
manzanita), hoary manzanita (Arctostaphylos canescens ssp. canescens), white manzanita 
(Arctostaphylos viscida), wedgeleaf ceanothus (Ceanothus cuneatus), California lilac (Ceanothus 
foliosus), deerbrush (Ceanothus integerrimus), mountain mahogany (Cercocarpus betuloides), yerba 
santa (Eriodictyon californica), toyon (Heteromeles arbutifolia), coyote brush (Baccharis pilularis), 
silk tassel (Garrya spp.), chaparral pea (Pickeringia montana), and the shrub form of interior live oak 
(Quercus wislizenii var. frutescens).  

Open areas between dense shrub communities can support habitat for subshrub and herbaceous plants 
such as coyote mint (Monardella odoratissima), beardtongue (Penstemon heterophyllus), lupines 
(Lupinus albifrons, L. nanus, and L. bicolor), lomatiums (Lomatium dasycarpum and L. utriculatum), 
bitterroot (Lewisia rediviva), Kellogg’s yampa (Perideridia kelloggii), phacelia (Phacelia heterophylla 
ssp. virgata), and larkspur (Delphinium variegatum ssp. variegatum).  

Common native grass species include California fescue (Festuca californica), bluegrass (Poa 
secunda), California brome (Bromus carinatus), blue wildrye (Elymus glaucus), squirreltail (Elymus 
elymoides), and needlegrass (Nasella lepida).  Non-native grasses and forbs also occur in the openings 
mixed in with the native species.  

The southern and western portions of the East Pad site are comprised of the mixed (non-serpentine) 
chaparral/scrub habitat type with scattered oaks, gray pine and knobcone pine merging into the 
chamise chaparral type (see below) on higher, more exposed slopes.  According to the Custom Soil 
Resource Report for Lake County, California Binkley Well Pad Locations, 24 soils in this area are 
mapped as Maymen-Etsel-Mayacama complex, 30 to 75 percent slopes.  Maymen and Etsel soils are 
formed in material weathered from sandstone or shale.  Mayacama soils are formed in material 
weathered from sandstone.  This mapping unit includes small areas of Henneke, Millsholm, Montara, 
Neuns, Sanhedrin, Snook, and Speaker soils and rock outcrop, and thus this mapping unit also 
includes some serpentine soils.  The Henneke and Montara soils are formed in material weathered 
from serpentinitic rock.  Millsholm soils formed in material weathered from sandstone and shale.  

                                                      

22  Preliminary Descriptions of the Terrestrial Natural Communities of California, Holland, 1986. 

23  A Manual of California Vegetation, Sawyer and Keeler-Wolf, 1995. 

24  Custom Soil Resource Report for Lake County, California Binkley Well Pad Locations, U. S. Department of 
Agriculture/Natural Resources Conservation Service, 2009. 
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Neuns soils formed in material weathered from sandstone, metamorphosed sandstone, or greenstone.  
Sanhedrin, Snook, and Speaker soils formed in material weathered from sandstone or shale. 25  

Chamise Chaparral/Chamise Series  

Areas dominated by chamise (Adenostoma fasciculatum) are mapped as Chamise Chaparral and are 
equivalent to the Chamise series. 26 27  Chamise is the dominant species in this community type with 
greater than 60 percent cover.  If the chamise cover is between 30-60 percent cover and another 
species has 30-60 percent cover, then the stand falls into a separate community type or mixed series. 28  
Other plant species within this type contribute a very small percentage of the overall cover and 
generally little to no understory vegetation exists.  Other species that may occur in this type are 
manzanitas, several species of buckbrush (Ceanothus spp.), poison oak, scrub oak, shrubby interior 
live oak (Quercus wislizenii ssp. frutescens), and yerba santa (Eriodictyon californicum).  Herbaceous 
species could include grasses and forbs found in the adjacent non-native grassland areas.  Chamise 
chaparral communities adapted to repeated fires by stump sprouting and mature stands are densely 
interwoven with very little herbaceous understory or litter. 29  

Knobcone Pine Forest/Knobcone Pine Series  

Knobcone pine forest 30, or knobcone pine series 31, is dominated by knobcone pine (Pinus attenuata).  
In some stands, the pine trees are dense and few other species are present.  Other areas are more open 
and have a sparse or thick shrub layer.  Knobcone pine is typically found on shallow, dry, and rocky 
sites, and often on serpentine.  These trees are adapted to frequent fires, required for the cones to open.  
Stands of knobcone pine are often even-aged and related to fire frequency.  Understory species that 
can occur in this type are canyon live oak (Quercus Chrysolepsis), manzanitas (Arctostaphylos spp.), 
interior live oak (Quercus wislizenii), chamise, and buckbrush (Ceanothus spp.).  

A knoll dominated by knobcone pine occurs south of the East Pad site, and another small stand of 
knobcone pine occurs downslope of the West Pad site.  Individuals of knobcone pine also occur 
scattered throughout the chaparral and mixed woodland communities.  

Mixed Oak/Pine Woodland 

The mixed oak/pine woodland includes a mixture of oaks and other hardwood species interspersed 
with various pines and other conifers.  This community type does not correspond directly to any types 

                                                      

25  Soil Survey of Lake County, California, USDA, 1989. 

26  Preliminary Descriptions of the Terrestrial Natural Communities of California, Holland, 1986. 

27  A Manual of California Vegetation, Sawyer and Keeler-Wolf, 1995. 

28  Ibid. 

29  Preliminary Descriptions of the Terrestrial Natural Communities of California, Holland, 1986. 

30  Ibid. 

31  A Manual of California Vegetation, Sawyer and Keeler-Wolf, 1995. 
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described by Holland or Sawyer and Keeler-Wolf. 32 33  This community is a combination of several 
different community types including black oak woodland, Oregon oak woodland, interior live oak 
woodland, open foothill pine woodland, mixed north slope cismontane woodland, yellow pine forest, 
mixed evergreen forest, and broadleaved upland forest.  Within the study area, this vegetation type 
occurs mainly in less-exposed, more mesic (e.g., northerly) slopes, lower elevations, and flatter areas.  

Mixed woodlands of varying composition and canopy density are found along the road leading from 
the Bottle Rock Plant to the well pad sites, along High Valley Creek and on the north-facing, non-
serpentine slopes in the West Pad area.  Oak species that occur in the study area include black oak 
(Quercus kelloggii), coast live oak (Q. agrifolia), valley oak (Q. lobata), Oregon white oak (Q. 
garryanna), interior live oak (Q. wislizeni), and canyon live oak (Q. chrysolepis).  Ponderosa pine 
(Pinus ponderosa) occurs in this type, occasionally as a dominant species, especially along High 
Valley Creek near the southern portion of the study area.  Douglas fir (Pseudotsuga menziesii), 
madrone (Arbutus menziesii), California nutmeg (Torreya californica), and California bay 
(Umbellularia californica) are common associates, especially in more mesic areas.  Both knobcone 
pine and gray pine are also found in the mixed woodland community, typically on the drier slopes and 
more exposed areas.   

Manzanitas are a common understory shrub along with poison oak (Toxicodendron diversilobum).  
The more open woodland type includes many grass and forb species including wild oats (Avena spp.), 
bromes (Bromus spp.), annual ryegrass (Lolium multiflorum), foothill needlegrass (Nasella lepida), 
blue wildrye (Elymus glaucus), yarrow (Achillea millefolium), California poppy (Eschscholzia 
californica), blue dicks (Dichelostemma capitatum ssp. capitatum), red thistle (Cirsium occidentale 
var. venustum), buckwheat (Eriogonum nudum), and clarkias (Clarkia spp.). 

The importance of oak/pine woodlands and mixed oak habitats to wildlife has been well 
established. 34  About 110 species of birds that occur in California during the breeding season and 
utilize habitats where oaks form a significant part of the canopy.  The acorn mast produced by oaks is 
utilized by squirrels, deer mice, black-tailed deer, and 30 of the bird species reported by Verner 35 are 
known to include acorns in their diets.  Black-tailed deer are often dependent on acorns in the fall and 
winter months, sometimes to the extent that without this food resource, population declines can result.  
The oak canopy, understory, leaf litter, bark surfaces, and limb and trunk cavities provide important 
foraging and breeding habitats for a diverse array of species.  Valley oak dominated areas provide food 
and cover for extensive populations of deer mice, voles, ground squirrels, black-tailed jackrabbits, and 
black-tailed deer.  The rodent and jackrabbit populations in turn become an important prey base for 
red-tailed and red-shouldered hawks (Buteo jamaicensis and B. lineatus), golden eagles (Aquila 
chrysaetos), foxes, and weasels.  

                                                      

32  Preliminary Descriptions of the Terrestrial Natural Communities of California, Holland, 1986. 

33  A Manual of California Vegetation, Sawyer and Keeler-Wolf, 1995. 

34  Birds of California Oak Habitat: Management Implications, Ecology, Management and Utilization of California Oaks, 
Verner, 1980. 

35  Ibid. 
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Riparian Woodland  

Limited riparian woodland occurs along High Valley Creek, which bisects the study area.  In the 
southern portion of the study area between the Bottle Rock Power Plant and the entrance gate to the 
BRP GeoResource Leasehold, High Valley Creek has a canopy of mostly valley oaks with some 
ponderosa and gray pine and California bay.  Along Sawmill Road and at the location where a 
“pioneer” access road crosses High Valley Creek toward the West Pad site, there are sparse willows 
(Salix spp.), big-leaf maple (Acer macrophyllum), ash (Fraxinus latifolia), and white alder (Alnus 
rhombifolia).  The upstream reaches of the creek have little to no wetland vegetation, but downstream 
of the existing “pioneer” creek crossing, there are large patches of torrent sedge (Carex nudata) and 
scouring rush (Equisetum laevigatum) found in the saturated substrates, and intermittent flow in the 
summer months.  Other wetland plants that occur in scattered patches include rushes (Juncus spp.), 
curly dock (Rumex crispus), mugwort (Artemisia douglasiana), and bent grass (Agrostis scabra).  
Riparian woodland is mapped in Exhibit 5.5-6 (a-b), both with adjacent valley oak woodland (Zander 
Associates) and strictly as riparian species, excluding associated valley oak woodland (Northwest 
Biosurvey).  Both approaches are acceptable methods of mapping riparian vegetation. 

Riparian woodland habitats support a complex wildlife community and provide food, water, migration 
corridors, escape, nesting, and thermal cover for a large number of species, many of which are totally 
dependent on these habitats for survival.  The linear nature of these habitats also tends to maximize the 
edge effect between riparian and non-riparian zones, creating ecotones that are heavily used by a host 
of species.  The greater availability of moisture and organic debris in riparian systems promotes both 
plant and insect growth, prominent factors in the establishment of complex food webs that support a 
high level of species diversity.   

Animal species that are common to riparian habitats include moisture-dependant amphibians such as 
the California newt (Taricha torosa) and Pacific tree frog (Pseudacris regilla).  Reptiles such as 
western skinks (Eumeces skiltonianus) and alligator lizards (Elgaria sp.) are often found in the leaf 
litter, downed tree branches, and fallen logs in riparian habitats.  Birds including song sparrows 
(Melospiza melodia), yellow warblers (Dendroica petechia), dark-eyed juncos (Junco hyemalis), and 
Wilson’s warblers (Wilsonia pusilla) are frequently found in riparian areas.  Small, typically nocturnal 
mammals including raccoons (Procyon lotor), skunks (Mephitis mephitis), opossums (Didelphis 
virginiana), and ringtails (Brassariscus astutus) often use riparian corridors for movement and 
foraging. 

Mixed Grasslands/California Annual Grassland Series  

Non-native grassland 36 or California annual grassland series 37 is composed of non-native and native 
grasses and forbs with the non-native component being dominant.  Grasslands that support a mix of 
non-native annual and native perennial grasses and an assortment of native and non-native annual and 
perennial herbaceous species occur in open and disturbed areas, mainly along the access roads within 
the study area.  Both native and non-native grasses also occur as understory herbaceous vegetation 
within the shrub and woodland communities on the site.   

Non-native grass species found on the site include wild oats (Avena spp.), bromes (Bromus 
hordeaceus, B. diandrus, B. madritensis spp. rubens), hare barley (Hordeum murinum ssp. leporinum), 
annual ryegrass (Lolium multiflorum), vernal grass (Anthoxanthum odoratum), European hair grass 
(Aira caryophyllea), orchard grass (Dactylis glomerata), false brome (Brachypodium distachyon), 
                                                      

36  Preliminary Descriptions of the Terrestrial Natural Communities of California, Holland, 1986. 

37  A Manual of California Vegetation, Sawyer and Keeler-Wolf, 1995. 
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annual fescue (Vulpia microstachys), dogtail grass (Cynosurus echinatus), and rattail fescue (Vulpia 
myuros).  Non-native forb species found on the site include filaree (Erodium spp.), yellow star thistle 
(Centaurea solstitialis), yellow rocket (Barbarea orthocerus), pineapple weed (Chamomilla 
suaveolens), hill lotus (Lotus humistratus), bur clover (Medicago polymorpha), dandelion (Taraxacum 
officinale), and mullein (Verbascum thapsus). 

Native grass species that occur in this type include California fescue, bluegrass, California brome, blue 
wildrye, squirreltail, and needlegrass.  Native forb species that occur in this type include clarkias, 
California poppy, goldfields (Lasthenia californica), blue dicks, elegant brodiaea (Brodiaea elegans), 
yarrow, red maids (Calandrinia ciliata), mariposa lily (Calochortus vestae), golden globelily 
(Calochortus amabilis), red thistle, gypsum spring beauty (Claytonia gypsophiloides), Chinese houses 
(Collinsia heterophylla), buckwheat (Eriogonum nudum), baby blue eyes (Nemophila menziesii ssp. 
menziesii), California buttercup (Ranunculus californica), sanicle (Sanicula bipinnatifida and S. 
crassicaulis), and mule’s ears.  California fescue occurs commonly as an understory herbaceous 
species in the woodland communities, in particular in areas where foothill pine is common. California 
oatgrass, meadow barley, and annual hairgrass are also associated with mesic areas (see below), which 
may or may not be wetland communities.  California brome, blue wildrye, bottlebrush squirreltail, big 
squirreltail grass, and oniongrass are all common grasses on the BRP GeoResource Leasehold and 
occur in the shrub and woodland communities as understory herbaceous vegetation.  They also occur 
in the non-native annual grassland community but are a minor component rather than a dominant 
component of the grassland.  

The relatively sparsely distributed grasslands in the BRP GeoResource Leasehold study area provide 
some foraging habitat for a variety of animals.  The numerous invertebrate species often found in 
grasslands provide a food source for lizards, birds, and some small mammals, including some bats.  
Many of these animals, in turn, serve as prey for larger species, including raptors.  Animals commonly 
found in grasslands include ringneck snake (Diadophis punctatus), gopher snake (Pituophis 
melanoleucus), red-tailed hawk, western meadowlark (Sturrnella neglecta), western harvest mouse 
(Reithrodontomys megalotis), Botta pocket gopher (Thomomys bottae), broad-handed mole (Scapanus 
latimanus), black-tailed jack rabbit, coyote (Canis latrans), bobcat, and black-tailed deer.  

Mesic Meadow 

The main mesic meadow community type on the BRP GeoResource Leasehold occurs on the western 
side of High Valley Road, just north of the junction of High Valley Road and Sawmill Road. This 
open grassland/meadow community also has two drainage features and two mapped wetland areas.  
This is an open grassland community with a mixture of grass and forb species and also includes 
wetland and upland plant species. Mesic grasses in this community type include California oatgrass, 
meadow barley, annual hairgrass, and tall fescue (Festuca arundinacea).  

Rushes and sedges also occur in the more mesic portions of the meadow and include iris-leaved rush 
(Juncus xiphioides and J. ensifolius), spreading rush (Juncus patens), slender rush (Juncus tenuis), and 
clustered field sedge (Carex praegracilis).  Mixed in with the mesic grasses are both native and non-
native grass species associated with uplands, such as needlegrass, sweet vernal grass (Anthoxanthum 
odoratum), orchard grass (Dactylis glomerata), soft chess (Bromus hordeaceus), ripgut brome 
(Bromus diandrus), wild oats (Avena barbata and A. sativa), medusa head grass (Taeniatherum caput-
medusae), and silver European hairgrass (Aira caryophyllea).  Forb species in this area include cream 
cups (Platystemon californicus), white hayfield tarplant (Hemizonia congesta ssp. luzulifolia), clarkia 
(Clarkia amoena ssp. amoena and C. purpurea ssp. quadrivulnera), poppy (Eschscholzia californica), 
California buttercup (Ranunculus californica), and Kellogg’s yampa (Perideridia kelloggii).  Another 
mesic meadow (Wetland Area 1) occurs to the east of the East Pad, along an unpaved road just outside 
of the study area boundary (see Exhibits 5.5-6 [a-b] and 5.5-8 [a-b]).  



Sources: Zander Associates, Northwest Biosurvey, 2009.
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Exhibit 5.5-8 (a)
Possible Waters of the U.S. within the BRP Survey Area
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Sources: Zander Associates, Northwest Biosurvey, 2009.

Exhibit 5.5-8(b)
Possible Waters of the U.S. within the BRP Survey Area

Not to Scale
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AQUATIC HABITATS AND WATERS OF THE U.S. 

High Valley Creek, a tributary of the Kelsey Creek watershed that ultimately drains into Clear Lake, is 
the prominent water feature in the study area.  Several locally-named tributaries, including Coleman 
Creek and Cow Creek, comprise its headwaters and branch into the main stem just west of the 
Francisco Pad.  These sections of stream channel are ephemeral through most of the study area, with 
the main stem of High Valley Creek becoming intermittent to perennial as it progresses toward its 
confluence with Kelsey Creek, well to the north of the BRP GeoResource Leasehold.  As noted above, 
the upstream reaches of High Valley Creek and its tributaries support little to no instream wetland 
vegetation.  However, hydrophytic (moisture dependent) vegetation increases within the limits of the 
ordinary high water line, which can extend to over 20 feet wide in the downstream reaches.  

Numerous ephemeral hillside drainages connect with High Valley Creek, but most of these flow only 
in response to rain events.  These hillside drainages are typically narrow, averaging between one foot 
and three feet wide, and generally lack wetland vegetation or the vegetation cover is patchy.  The 
channel beds are rocky and occur mostly on steep slopes, thus water flows quickly and does not 
usually pond.  Temporary ponding may occur in the rainy season, in portions of drainages where the 
slope is reduced.  

Waters of the U.S. within the survey area were mapped in Exhibit 5.5-8 (a-b) during a formal 
delineation of waters of the U.S., conducted by Zander Associates.  Two short stream segments were 
added to the mapped stream channels by Northwest Biosurvey as part of a review of the surveys 
conducted by Zander Associates.  These segments will be reviewed by the USACE as part of a formal 
Jurisdictional Determination, during which the agency will review the delineation.  At the time of this 
Draft EIR/EA, the approval (called verification) of the wetland and waters of the US delineation by 
USACE has not yet occurred. 

Four seasonal wetland areas were identified within the study area (see Exhibit 5.5-8 [a-b]).  Wetland 
Area 1 is a seep-type wetland, located just to the north of the clearing and grading limits for the East 
Pad on a serpentine slope.  This appears also to possibly have been a slide area because the soils were 
deep and loamy, and were probably deposited on top of the serpentine.  At the time of the June 10, 
2009 field delineation, the soils at this location were moist to saturated to within three inches of the 
surface.  Plant species were obligate to facultative wetland plants such as stream trefoil (Lotus 
oblongifolius), large common monkeyflower (Mimulus guttatus), meadow barley (Hordeum 
brachyantherum), California oatgrass, and annual hairgrass (Deschampsia danthonioides).  Soils in the 
adjacent upland area were shallow and rocky, with no soil saturation, and plants were dominated by 
upland species such as hill lotus (Lotus humistratus), bird’s-beak (Cordylanthus pilosus), and hayfield 
tarplant (Hemizonia congesta ssp. luzulifolia).  

Wetland Areas 2 and 3 occur in the mesic meadow community west of High Valley Road and 
northeast of Sawmill Road.  Wetland Area 2 occurs in a depression within a larger ephemeral flow 
area of the mesic meadow.  The flow area through the meadow comprises a portion of Drainage 12, 
but the topography is relatively flat with no bed, bank, or channel.  Wetland Area 3 is a long, narrow 
depression that marks the point in the landscape where Drainage 12 begins cutting a bed, bank, and 
channel again.  Soils at both locations had redoximorphic features (mottles), indicating hydric soil 
conditions along with algal matting or biotic crust, indicating standing water and evidence of wetland 
hydrology.  The dominant plant species was spreading rush, and associated wetland plants were annual 
hairgrass, curly dock (Rumex crispus), and sedge (Carex sp.).  Wetland Area 4 also occurs in the 
mesic meadow community associated with another ephemeral drainage (Drainage 13).  Soils had 
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mottles with algal matting as biotic crust for wetland hydrology.  The dominant plant species was 
spreading rush, a facultative plant species, along with associated obligate to facultative wetland plants 
such as large common monkeyflower and clustered field sedge.  

The CNDDB designates High Valley Creek as a Clear Lake Drainage Resident Trout Stream, through 
the project area to its fork with the Coleman Creek tributary (see Exhibit 5.5-9).  Systematic studies 
have identified other species of fish associated with rainbow trout (Salmo gairdneri) in the Kelsey 
Creek drainage, including California roach, California sucker, squawfish (Ptychocheilus grandis), and 
introduced brown trout (Salmo trutta). 38  The Clear Lake hitch (Lavinia exilicauda chi), a fish species 
of special concern, endemic to Clear Lake and its tributary drainages, also possibly could be found in 
High Valley Creek (see below).  Water-dependant invertebrates, reptiles, and amphibians, including 
potentially the foothill yellow legged frog (Rana boylii) and the northwestern pond turtle (Actinemys 
marmorata marmorata), both also species of special concern, could also be found in the creek (see 
below).  

SPECIAL-STATUS AND COMMERCIAL/RECREATIONAL SPECIES  

For this assessment, special-status species are defined as (1) those plants and animals listed, proposed 
for listing, or candidates for listing as threatened or endangered by the U.S. Fish and Wildlife Service 
(USFWS); (2) those listed or proposed for listing as rare, threatened, endangered or fully protected by 
CDFG; (3) species that are considered sensitive by the U.S. Forest Service 39 and the U.S. Bureau of 
Land Management; 40 (4) plants occurring on the CNPS Electronic Inventory of Rare and Endangered 
Vascular Plants of California; 41 and (5) animals designated as "Species of Special Concern" by 
CDFG.  Nesting migratory birds and raptors, protected by the Migratory Bird Treaty Act 42 and the 
California Fish and Game Code, 43 also are afforded special-status.  Wildlife species valued for 
hunting are the primary commercial and recreational species known in the area.  A discussion of the 
special-status and recreational species observed or determined to potentially occur in the area follows.  

                                                      

38  Game/Non-Gamefish Relationships in the Streams of the Clear Lake Basin, Taylor, 1977; An Inventory of Fishery 
Resources in the Kelsey Creek Drainage, Price & Kubicek, 1975. 

39  Threatened, Endangered and Sensitive Plants and Animals, Forest Service Manual Section 2670. 

40  Bureau of Land Management Manual Section 6840, U.S. Department of the Interior, 2008. 

41  Inventory of Rare and Endangered Plants of California, Seventh Edition, California Native Plant Society, 2009. 

42  Migratory Bird Treaty Act of 1918, United States Code Title 16, Chapter 7, Subchapter II, Section 703. 

43  Part 2: Birds, California Fish and Game Code, Section 3503.5. 
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Special-Status Plants 

Fifty-one special-status plant species are recorded from the search area in the CNDDB (see Exhibit 
5.5-3).  One additional plant, Napa lomatium (Lomatium repostum), was recorded from surveys 
conducted for the 1980 Draft Environmental Impact Report for the Bottle Rock Power Plant 44 and is 
also included in the target list.  Special-status plants listed in the CNDDB with reasonable potential to 
be associated with habitats in the study area (i.e., that occur within a three-mile radius) are: dimorphic 
snapdragon (Antirrhinum subcordatum), Sonoma canescent manzanita (Arctostaphylos canescens ssp. 
sonomensis), Konocti manzanita (Arctostaphylos manzanita ssp. elegans), Rincon ridge ceanothus 
(Ceanothus confusus), serpentine cryptantha (Cryptantha clevelandii var. dissita), Brandegee’s 
eriastrum (Eriastrum brandegeeae), Greene’s narrow-leaved daisy (Erigeron greenei), Snow 
Mountain buckwheat (Eriogonum nervulosum), glandular western flax (Hesperolinon adenophyllum), 
Colusa layia (Layia septentrionalis), Cobb Mountain lupine (Lupinus sericatus), and Sonoma 
beardtongue (Penstemon newberryi var. sonomensis).  Loch Lomond button-celery (Eryngium 
constancei), few-flowered navarretia (Navarretia leucocephala ssp. pauciflora), Lake County 
stonecrop (Sedella leiocarpa), and marsh checkerbloom (Sidalcea oregana ssp. hydrophila) are also 
recorded within a three mile radius, but it is unlikely that these plants would occur within the study 
area because suitable habitat for each is lacking.  

Brandegee’s eriastrum, a CNPS List 1B species, is the only special-status plant with a CNDDB-
recorded occurrence in relatively close proximity to the study area (see Exhibit 5.5-9).  The CNDDB-
mapped area for this species was researched during the May 2009 site visit, and CDFG personnel were 
contacted for updated latitude and longitude coordinates before the June visit; the specific coordinates 
for the 1983 record on the ground were located using a Trimble GPS unit during the June surveys.  
The site was overgrown with shrubs, primarily chamise, and an opening no longer existed.  No species 
of Eriastrum were found, and any suitable habitat at that location appears to have been replaced with a 
chaparral shrub community.  

Zander Associates observed six special-status plant species within the project study area: Konocti 
manzanita (Arctostaphylos manzanita ssp. elegans), Mt. Saint Helena morning glory (Calystegia 
collina ssp. oxyphylla), three-fingered morning glory (Calystegia collina ssp. tridacylosa), serpentine 
collomia (Collomia diversifolia), serpentine bird’s-beak (Cordylanthus tenuis ssp. brunneus), and 
bearded jewel-flower (Streptanthus barbiger) (see Exhibit 5.5-9).  Konocti manzanita and three-
fingered morning glory are CNPS List 1B.2 species, a list of plants considered to be rare, threatened, 
or endangered in California and elsewhere.  Impacts to these species must be addressed in any 
environmental review of the project.  Mt. St. Helena morning glory, serpentine collomia, serpentine 
bird’s-beak, and bearded jewel-flower are CNPS List 4 plant species, plants of limited distribution that 
are on a watch list.  The CNPS recommends that impacts to List 4 species also be considered during 
environmental review.  

                                                      

44  Bottle Rock Geothermal Power Plant, Lake County, California, Revised Draft Environmental Report, California Energy 
Commission, August 1980. 
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Konocti Manzanita 

Konocti manzanita was observed growing with common manzanita on the southwest side of High 
Valley Creek at the edge of the 250-foot survey boundary used for the delineation of waters of the 
U.S., including wetlands.  Approximately 15 to 20 individuals occur in this area.  These individuals 
should not be impacted by the proposed project, as they are at the outer edge of the study area and not 
within any proposed development area. 

Mt. Saint Helena Morning Glory and Three-fingered Morning Glory 

Mt. Saint Helena morning glory and three-fingered morning glory were observed growing in the 
“pioneer” access road to the West Pad site west of High Valley Creek.  Approximately 10 individuals 
of Mt. St. Helena morning glory and 10 to 20 individuals of three-fingered morning glory were 
observed in the road.  These two species appear to be adapted to disturbance as they were observed 
growing along the road edge that had recently been cleared for access.  

Serpentine Collomia 

Serpentine collomia was also observed, growing in the middle of the pioneer access road to the West 
Pad and in another graded road south of the West Pad.  Approximately 20 or more individuals of this 
species were observed.  This species also appears to be adapted to disturbance.  Serpentine bird’s-beak 
was observed in a non-native grassland off the side of High Valley Road.   

Approximately 20 to 30 individuals of this species were observed in this area.  Serpentine bird’s-beak 
is not likely to be impacted by the project as the road at this location would probably not need to be 
improved or altered for the project.    

Bearded Jewel-flower 

Bearded jewel-flower was also observed growing in the open areas, mostly in the unpaved roads 
within the study area.  This species is widespread in the serpentine areas.  Individuals are scattered 
throughout the serpentine, and an estimate of numbers was not attempted, but 50 to 100 individuals 
were observed in the overall study area.  As with Mt. St. Helena morning glory, serpentine collomia, 
and serpentine bird’s-beak, bearded jewel-flower appears to be an opportunistic species in disturbed 
and open areas.  These species most likely benefit from the lack of competition with other plants when 
areas are open by road cuts or other disturbance. 

Sonoma Canescent Manzanita 

Although not directly observed within the study area, Sonoma canescent manzanita (Arctostaphylos 
canescens ssp. sonomensis), a CNPS List 1B species, also has the potential to occur in the vicinity of 
the project.  A closely related subspecies, hoary manzanita (Arctostaphylos canescens ssp. canescens) 
was observed in the study area.  The difference in the subspecies is related to the fruit.  Not all of the 
shrubs within the study area had fruit at the time of the survey.  The special-status subspecies of these 
more common species possibly could be present within the study area; however, the shrubs would 
have to be bearing fruit to be positively identified to subspecies. 

Dwarf Soaproot 

A common species of soaproot (Chlorogalum pomeridianum var. pomeridianum) was observed in the 
study area.  Dwarf soaproot (Chlorogalum pomeridianum var. minus) is a CNPS List 1B species that 
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occurs on serpentine.  The main characteristic that distinguishes these two varieties is the bulb coat.  
Dwarf soaproot has a bulb coat with membranous or with few coarse fibers.  Common soaproot has a 
bulb coat with many coarse fibers.  Several individuals of soaproot within the serpentine areas were 
examined to determine if the bulb coat was membranous or fibrous.  All of the plants examined had 
fibrous bulb coats.  However, dwarf soaproot is also typically much smaller than the common 
soaproot.  The study area supports potential habitat for dwarf soaproot, but no direct evidence (i.e. 
bulb coat) was observed to indicate that dwarf soaproot is present.  

No special-status plants were found in the study area during the June 1980 site surveys. 45  As part of 
the 1980 survey, two species of Streptanthus were found: Streptanthus breweri and S. glandulosa; in 
addition, two species of Hesperolinon: Hesperolinon spergulinum and H. clevelandii were found. 
None of these species has a special status, although the species of Streptanthus identified in the 1980 
study were not identified to variety or subspecies, and one variety of Streptanthus breweri (var. 
hesperidis) has the potential to occur in the area, based on the presence of potential habitat.  Two 
species of Streptanthus were found during the 2008 and 2009 surveys: one-sided jewelflower 
(Streptanthus glandulosus ssp. secundus), not a special-status plant species, and bearded jewel-flower 
(Streptanthus barbiger), a CNPS List 4 species (described in more detail above).  

Special-Status Animals  

Zander Associates evaluated 17 animal species from CNDDB and other records for their potential to 
occur in the study area.  A list of the species evaluated is provided in Exhibit 5.5-3, along with a 
summary of Northwest BioSurvey findings.  No special-status animals (except for nesting raptors and 
migratory birds—see below) are likely to occur in the habitats associated with the project well pads or 
along the road alignments.  However, as noted above, the adjacent reach of High Valley Creek is 
located at the headwaters of a designated Clear Lake Drainage Resident Trout Stream and supports 
wetlands and riparian habitats.  During seasonal visits by Northwest BioSurvey staff in 2009, the creek 
maintained some flow well into July and, especially in more downstream areas, a patchy but relatively 
well-developed instream vegetative cover and riparian canopy was observed.  Special-status wildlife, 
dependant on aquatic and riparian environments, foothill yellow-legged frog and northwestern pond 
turtle in addition to other aquatic species, may be associated with habitats in the streamzone.  The 
ringtail, a California Fully Protected Species, could occur in the region and use High Valley Creek as a 
movement corridor.  Trees and shrubs in the study area may also provide nesting opportunities for 
raptors (birds of prey) and other species.  

Clear Lake Hitch 

The possible presence of Clear Lake hitch was initially considered but was determined unlikely to be 
present by Northwest Biosurvey, based on a review of species biology and ongoing monitoring.  
Migrating Clear Lake hitch have been monitored by the Chi Council for Clear Lake Hitch (a local 
volunteer group) since 2005. 46  High Valley Creek is tributary to Kelsey Creek that has been included 
in the monitoring program since its inception.  Northwest Biosurvey staff spoke with the Chi Council, 
regarding presence of hitch in Kelsey Creek. 47  According to Chi Council staff, the Main Street 
Bridge in Kelseyville is an impassible barrier to upstream hitch migration, and no hitch have been 
                                                      

45  Rare Plant Survey on the Portion of Federal Lease CA5632 on the Binkley Ranch, Osterling, 1980. 

46  Chi Council for Clear Lake Hitch Website, accessed online at http://lakelive.info/chicouncil. 

47  Peter Windrem, Chairman of the Chi Council, personal communication, December 16, 2009. 



5.5 Biological Resources  
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

5.5 - 52 

observed upstream of this barrier.  Regardless of the presence of this comparatively recent barrier 
(approximately 30-40 years), they agree that the species would not be able to pass Kelsey Creek Falls 
several miles below the High Valley and Kelsey Creek confluence.  It is very unlikely that the species 
was ever present above this natural impediment, which has almost certainly been present since the 
Pleistocene era approximately 11,000 years ago. 

Foothill Yellow-Legged Frog 

The foothill yellow-legged frog is another California Species of Special Concern (SSC) that can be 
found from northern Oregon, along the west coast of California, and into Baja California.  It is a 
medium-sized frog that varies in coloration but is typically dark to light gray, brown, green, or yellow 
and can be plain or mottled with brick or reddish pigments in appearance.  The species prefers 
partially shaded, clear, cool streams and riffles with a rocky substrate in a variety of woodland habitats 
and needs at least some cobble-sized substrate for egg-laying.  Tadpoles emerge in about five days and 
require three to four months to complete metamorphosis.  Foothill yellow-legged frogs are rarely 
encountered far from permanent water and probably spend most of their time in or near streams in all 
seasons. 

Northwest Biosurvey conducted a sensitive herptile (reptile and amphibian) survey along High Valley 
Creek and adjacent tributaries during two days of field work in November 2009 (See Appendix E).  
The survey area included all of High Valley Creek within the survey area.  In addition to surveys 
conducted in this area, they included a Geysers area control site where they had found the species 
during previous surveys.  Although habitat for this species along wetted portions of High Valley Creek 
appeared excellent during the survey, they did not find foothill yellow-legged frogs.  They did find the 
species at the control site at the end of the November survey.   

Because of the known presence of the species in Kelsey Creek downstream of the study area and the 
presence of apparently suitable habitat during the survey, they believe that if the species is present, it 
is probably seasonally present in low numbers.  As noted by Zander Associates, 48 High Valley Creek 
contained wetted segments well into July.  Water was present in the creek at the time of the herptile 
survey, but this was apparently the result of recent rainfall within the previous three weeks.  If these 
frogs are seasonally present, they would be unlikely to move into the site from downstream locations 
until early spring.  

Northwestern Pond Turtle 

The northwestern pond turtle is also a California SSC species.  It is the only native aquatic 
(freshwater) turtle found in California.  Western pond turtles are found in freshwater habitats 
throughout most of the state (west of the Sierra Nevada crest), up to elevations of about 4700 feet.  
They require some slow or slack water aquatic habitat and are uncommon in high-flow streams.  
Western pond turtle presence seems to be associated with the presence of basking sites, and hatchlings 
require shallow water habitat with dense algal vegetation in which to forage.   

Western pond turtles leave aquatic sites to reproduce, aestivate, and overwinter, and thus upland 
habitat is an important life history component for the species.  Western pond turtles are known to 
travel up to 100 meters upland from their aquatic habitat, in search of a nesting location.  These turtles 
require an upland oviposition site in clay or sandy soils in the vicinity of the aquatic site and may 

                                                      

48  Section 6.2-Special Status Animals of the Petition to Amend the CEC Final Decision on Bottle Rock Power Plant 
Document’s Biological Resources Report (Appendix D), Zander Associates, September 2009, p. 17, paragraph 1. 
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overwinter on land or may remain active in water during the winter season, depending on factors 
poorly understood at this time.   

Northwestern pond turtles were not found during the herptile survey conducted by Northwest 
Biosurvey; however, it is unlikely that the species would be present and observable in November when 
the survey was conducted.  The species is known to be present in Kelsey Creek and, based on personal 
communication with Zander Associates staff, the species was observed in High Valley Creek during 
surveys conducted in previous years.   

Northwestern pond turtles disperse widely through the stream systems where they are present and 
would be present in High Valley Creek between early spring and mid-July, or as late into the year as 
ponded water are present. 

Ringtail 

Ringtails are small, nocturnal, and secretive carnivores related to the raccoon.  They establish dens in 
many habitat types, typically in rocky areas with abundant cover.  They feed on small vertebrates, 
acorns, and insects, and use riparian corridors for movement and foraging at night.  The ringtail is 
listed as a Fully Protected Species in California.  No known sightings of ringtails have been reported 
in the study vicinity, but the High Valley Creek corridor provides potential movement, hunting, and 
foraging habitat for the species.  

Golden Eagles 

Golden eagles, a BLM sensitive and California fully protected species, are typically year-round 
residents throughout most of their western United States range.  They breed from late January through 
August, with peak activity from March through July.  Their migratory patterns are usually fairly local 
in California, where adults are relatively sedentary, but dispersing juveniles sometimes migrate south 
in the fall.  Habitats for this species typically include rolling foothills, mountain areas, and deserts.  
Golden eagles need open terrain for hunting and prefer grasslands, deserts, savanna, and early 
successional stages of forest and shrub habitats.  In habitat such as that on and around the project site, 
golden eagle home ranges are estimated to be 32,000 acres.  Golden eagles primarily prey on 
lagomorphs and rodents, but they will also take other mammals, birds, reptiles, and some carrion.  
This species prefers to nest in rugged, open habitats with canyons and escarpments, with overhanging 
ledges, cliffs, and large trees used as cover.  

Golden eagles can be extremely susceptible to disturbance during the breeding season, and adverse 
effects are possible from various human activities up to one mile from a nest site.  Although golden 
eagles are known to occur in the region, no known active nests are within 10 miles of the project site.  
The closest nest in the CNDDB was greater than 20 miles from the project site.  However, large trees 
such as oaks, pines, and cypress, and rocky outcrops and cliffs in the area provide for potential nesting 
habitat in the vicinity of the project.  Although this species was not incidentally observed during field 
surveys conducted for other plant and wildlife species, specific surveys for eagles were not conducted. 

Other Raptors, Migratory Birds and Bats 

Raptors, migratory bird species, and bats may nest in trees in the study area, primarily the larger oaks 
and pines, but also possibly smaller trees and shrubs.  Records of purple martin nests exist from 
nearby areas associated with the Bottle Rock Power Plant.  Active nests of raptors and migratory birds 
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are protected under the California Fish and Game Code 49 and the Migratory Bird Treaty Act. 50  In 
practice, abiding by the Migratory Bird Treaty Act and the Fish and Game Code usually means to 
avoid removal of trees with active nests until the young have fledged and the nest is abandoned (see 
discussion below).  

Fish and Wildlife Species with Commercial/Recreational Value  

Several wildlife species known to occur in the general project vicinity have commercial and/or 
recreational value, primarily for hunting, including black-tailed deer, California quail (Callipepla 
californica), mountain quail (Oreortyx pictus), mourning dove (Zenaida macroura), band-tailed 
pigeon (Columba fasciata), wild turkey (Meleagris gallopavo), black-tailed jack rabbit (Lepus 
californicus), brush rabbit (Sylvilagus bachmani), and western gray squirrel (Sciurus griseus).  Black 
bears (Ursus americanus) are also occasionally seen in the area, and introduced wild boars (Sus 
scrofa), now widespread over large parts of the state, may occur in the region.  However, no evidence 
of wild boar (these animals often tear up large patches of ground while feeding, sometimes impacting 
sensitive plant communities) has been seen anywhere in the vicinity of the project during the field 
studies done in 2008 or 2009.  High Valley Creek’s designation as a Clear Lake Drainage Resident 
Trout Stream and other potential fisheries resources were discussed above. 

Biological Resources – Regulatory Setting  

Numerous federal, State, and local regulations relating to biological resources apply to the project site 
and the vicinity around the project site and is described next. 

FEDERAL REGULATIONS 

Endangered Species Act 

Pursuant to the federal Endangered Species Act (ESA), the USFWS and National Marine Fisheries 
Service (NMFS) have authority over projects that may result in take of federally listed species. Under 
the ESA, the definition of “take” is to “harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or 
collect, or to attempt to engage in any such conduct.”  An activity is defined as a "take" even if it is 
unintentional or accidental.  USFWS also has interpreted the definition of “harm” to include 
significant habitat modification that could result in take.  

According to USFWS definitions, an "endangered" plant or wildlife species is one that is presumed to 
be in danger of becoming extinct throughout all, or a significant portion of, its range.  A “threatened” 
species is one that is likely to become endangered in the foreseeable future.  These species are legally 
protected under the ESA.  The USFWS also maintains a list of plant and animals native to the United 
States that are candidates or proposed for possible addition to the federal list.  Proposed species are 
those for which a proposed rule to list them as endangered or threatened has been published in the 
Federal Record.  A candidate species is one for which the USFWS has sufficient information on their 
biological status and threats to propose them as endangered or threatened under the ESA, but for 

                                                      

49  Part 2: Birds, California Fish and Game Code, Section 3503.5. 

50  Migratory Bird Treaty Act of 1918, United States Code Title 16, Chapter 7, Subchapter II, Section 703. 
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which development of a proposed listing regulation is precluded by other, higher priority listing 
activities.  The California Environmental Quality Act (CEQA) Guidelines (State CEQA Guidelines), 
however, considers all project-related impacts to federally listed, candidate, and proposed species as 
"significant" for purposes of review and mitigation.  "Critical habitat" under the ESA is defined as a 
"specific geographic area within a listed species range that contains features essential for the 
conservation of a threatened or endangered species and that may require special management and 
protection.  Critical habitat may include an area that is not currently occupied by the species but that 
will be needed for its recovery." 

If a project has a reasonable likelihood to result in take of a federally-listed species, or if a federal or 
federally funded project has a potential to adversely affect critical habitat, either one of two take 
approvals is required.  An incidental take permit must be obtained under Section 10(a) of the ESA, or 
a federal interagency consultation and Biological Opinion must be completed under Section 7 of the 
ESA (if another federal approval is needed). 

Section 404, Clean Water Act 

Under Section 404 of the Clean Water Act (CWA), the USACE is responsible for regulating the 
discharge of dredged or fill material into “waters of the United States,” including wetlands.  Waters of 
the United States as defined in 33 Code of Federal Regulations (CFR) Part 328.3(a) include navigable 
waters, interstate waters, intrastate waters where the use or degradation or destruction of the waters 
could affect interstate or foreign commerce, tributaries to any of these waters, and wetlands that meet 
any of these criteria or that are adjacent to any of these waters or their tributaries.  Wetlands are 
defined as those areas that are inundated or saturated by surface or ground water at a frequency and 
duration sufficient to support, and that under normal circumstances do support, a prevalence of 
vegetation typically adapted for life in saturated soil conditions.  Wetlands generally include swamps, 
marshes, bogs, and similar areas.  Jurisdictional wetlands must meet three wetland delineation criteria: 
hydrophytic vegetation, hydric soil types, and wetland hydrology.  

Pursuant to Section 404 of the CWA, the USACE regulates and issues permits for activities that 
involve the discharge of dredged or fill materials into waters of the United States.  In addition, under 
Section 10 of the Rivers and Harbors Act, USACE issues permits for structures and/or work in or 
affecting navigable waters of the United States.  Two types of permits are issued by the USACE for 
this purpose, nationwide permits (NWP) and individual permits.  The NWP is generally used for 
projects that result in no net loss or insignificant loss of habitat acreage or habitat value.  Fills that do 
not qualify for a NWP may require an individual permit. 

Section 401 of the CWA specifies that an applicant for a 404 permit from the USACE requesting to 
conduct any activity resulting in any discharge into navigable waters, shall provide the USACE with a 
water quality certification from the state in which the discharge originates or will originate, and that 
the project will comply with the provisions of the CWA.  In California, the responsible agency is one 
of the nine Regional Water Quality Control Boards.  The need for certification may be waived if the 
project has less than significant water quality effects. 

Migratory Bird Treaty Act 

The Migratory Bird Treaty Act (MBTA) implements a series of international treaties that provide 
migratory bird protection, and authorize the U.S. Secretary of the Interior to regulate the taking of 
migratory birds.  The MBTA states that it shall be unlawful at any time, except as permitted by 
regulations, “to pursue, hunt, take, capture, or kill … any migratory bird, or any part, nest or egg of 
any such bird, ... included in the terms of the conventions” between the United States and certain other 
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countries as designated (16 U.S. Code 703).  The list of species protected by the MBTA contains 
nearly all migratory birds native as of 1918, including native birds extirpated after that date and 
reintroduced.  The California Fish and Game Code (Section 3513) has incorporated the MBTA’s 
provisions as well as those protected by local codes.  

Neither the MBTA nor the State Fish and Game Code offer regulatory mechanisms for obtaining an 
incidental take permit for the loss of fully-protected bird species.  However, a depredation permit or 
Section 10(a)(1) permit may be issued under the ESA for either incidental take or take for scientific 
purposes of a listed species that is also covered by the MBTA.  

Bald and Golden Eagle Protection Act 

Bald and Golden Eagle Protection Act (16 U.S.C. 668 et seq.; Eagle Act) provides for the protection 
of the bald eagle (Haliaeetus leucocephalus) and the golden eagle (Aquila chrysaetos).  The Eagle Act 
prohibits, except under certain specified conditions, the take, possession, and commerce of such birds 
and their parts, eggs, or nests without a permit issued by the FWS.  The 1972 amendments increased 
penalties for violating provisions of the Eagle Act or regulations issued pursuant thereto and 
strengthened other enforcement measures.  A recently issued Final Rule (74 FR 46835, September 
2009) provides for a regulatory mechanism under the Eagle Act to permit take of bald or golden eagles 
comparable to incidental take permits under the Endangered Species Act.  This rule adds a new section 
at 50 CFR 22.26 to authorize the issuance of permits to take bald eagles and golden eagles on a limited 
basis.  The BLM must consult with the FWS to determine if the agency considers the proposed project 
likely to take eagles.  If take was anticipated, further consultation with FWS would be required to 
determine if an Avian Protection Plan (APP) would sufficiently minimize impacts to eagles. 

STATE / REGIONAL REGULATIONS 

California Environmental Quality Act 

CEQA requires State and local agencies to identify the potential significant environmental impacts of 
proposed private and public development projects, and to avoid or mitigate those impacts.  CEQA also 
requires public disclosure of the proposed projects and their potential environmental impacts.  In 
addition to proposals for physical development are governmental decisions which do not immediately 
result in physical development, such as adoption of regulations and plans.  All development projects 
requiring some level of discretionary approval and not meeting the provisions of a statutory or 
categorical exemption pursuant to CEQA requires environmental review. 

State CEQA Guidelines Section 15380 specifically relates to "Endangered, Rare, or Threatened (plant 
and animal) Species."  Section 15380(b), which defines each term, was included in the guidelines to 
ensure that State and local agencies reviewing or approving a development project would consider a 
species that is not yet listed at the federal level for inclusion of mitigation measures in the project. 

California Endangered Species Act 

The California Endangered Species Act (CESA) states that "all native species of fishes, amphibians, 
reptiles, birds, mammals, invertebrates, and plants, and their habitats, threatened with extinction and 
those experiencing a significant decline which, if not halted, would lead to a threatened or endangered 
designation, will be protected or preserved."  Pursuant to CESA and Section 2081 of the State Fish and 
Game Code, the CDFG may authorize the "take" of a candidate, threatened, or endangered species 
through issuance of an incidental take permit that is incidental to an otherwise lawful project approved 
under CEQA and not the primary purpose of the activity constitutes a take under state law.  A "take" is 
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defined under CESA as an activity to “hunt, pursue, kill, or capture" a listed species, as well as other 
actions that may result in adverse impacts to a listed species.  

California Department of Fish and Game Regulations 

Several CDFG code sections apply to the proposed project and are described next. 

Protected Raptors; Protected Bird and Other Animal Species 

Sections 3503, 3503.5, 3511, and 3513 of the California Fish and Game Code state that it is unlawful 
to take, possess, or destroy any raptors (orders Falconiformes and Strigiformes), including their nests 
or eggs, or other birds protected under the MBTA or other state laws. Violations include human-
caused destruction of active raptor nests or disturbance to nesting pairs that causes nest abandonment.  
Code Sections 4700 and 5050 relate to the protection of specified mammals, and reptiles and 
amphibians, respectively. 

Streambed Alteration 

Section 1602(a) of the California Fish and Game Code states that "an entity may not substantially 
divert or obstruct the natural flow of, or substantially change or use any material from the bed, 
channel, or bank of, any river, stream, or lake, or deposit or dispose of debris, waste, or other material 
containing crumbled, flaked, or ground pavement where it may pass into any river, stream, or lake" 
without first notifying the CDFG of such activity.  The CDFG may issue a Streambed Alteration 
Agreement (1603) for projects that would result in impacts to fish and wildlife resources within such 
bodies of water, and typically includes mitigation measures to protect the resources. 

Porter-Cologne Water Quality Control Act 

The Porter-Cologne Water Quality Control Act ensures that wetlands and other waters of the U.S. are 
subject to regulation by a State through one of the local Regional Water Quality Control Boards 
(RWQCB), as overseen by the State Water Resources Control Board.  The regional boards require that 
projects affecting wetlands or other waters of the U.S. within California must meet waste discharge 
requirements of the RWQCB, which issues a water quality certification or waiver under Section 401 of 
the CWA (discussed under Federal Regulations above).  Conditions ensure compliance with water 
quality standards for surface water and groundwater, and measures to control non-point and point 
sources of pollution. 

California Native Plant Society 

The CNPS is a non-profit organization that works with the public and resource agencies to review and 
recommend protection for State and locally-impacted native plant species.  Their listing status (1B, 2, 
3, and 4) is included in botanical survey results that are prepared for environmental review for 
development projects.  List 1B and 2 species are eligible for State listing and must be fully considered 
during preparation of environmental documents relating to CEQA.  Review of list 3 and 4 species 
under CEQA is at the discretion of the lead agency. 
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COUNTY / LOCAL REGULATIONS 

Lake County General Plan 

The 2008 Lake County General Plan contains numerous policies related to protection of natural 
resources within Lake County, including biological resources.  The following policies related to 
biological resources are applicable to the proposed project. 

Policy OSC-1.1 Protection of Rare and Endangered Species  The County should ensure the 
protection of environmentally sensitive wildlife and plant life, including those species designated as 
rare, threatened, and/or endangered by State and/or Federal government. 

Policy OSC-1.4 Protect Riparian Corridors  The County shall require that buildings and other 
forms of development be set back from riparian corridors to avoid damage to habitat. 

Policy OSC-1.6 Management of Wetlands   The County shall support the management of wetland 
and riparian plant communities for passive recreation, groundwater recharge, and wildlife habitats. 

Policy OSC-1.7 Encourage Planting of Native Vegetation   The County shall encourage the planting 
of native trees, shrubs, and grasslands in order to preserve the visual integrity of the landscape, 
provide habitat conditions suitable for native vegetation, and ensure that a maximum number and 
variety of well-adapted plants are maintained. 

Policy OSC-1.13 Management of Oak Woodland Communities   The County shall support the 
conservation and management of oak woodland communities and their habitats. 

Policy OSC-1.14 Requirement for Biological Studies  Prior to approving a specific plan or project, 
the County shall require a biological study to be prepared by a qualified biologist for proposed 
development within areas containing a moderate to high potential for sensitive habitat, sensitive 
wildlife species, and/or sensitive plant species. As appropriate, the study shall include the following 
activities: (1) inventory species listed in the CNPS Manual of California Vegetation; (2) inventory 
species identified by USFWS, DFG, and NMFS; (3) inventory special-status species listed in the 
CNDDB; and (4) conduct field surveys of the project site by a qualified biologist. 

Policy OSC-1.15 Protect Natural Resources   The County shall strive to protect natural resource 
areas, fish and wildlife habitat areas, scenic areas, open space areas, and parks from encroachment or 
destruction by incompatible development and invasive species. 

Policy OSC-1.17 Project Mitigation Measures  The County shall consider using appropriate 
mitigation measures for future projects (i.e., community area plans or individual projects) based on 
mitigation standards or protocols adopted by the applicable statute or agency (e.g., CDFG, USFWS, 
NMFS, etc.) with jurisdiction over any affected sensitive habitats or special-status species. 

The following are the General Plan policies related to water quality that are applicable to the proposed 
project. 

Policy WR-2.1 Protect Surface & Ground Water Quality   All proposed land use and development 
plans should be evaluated as to their potential to create surface and groundwater contamination 
hazards from point and non-point sources. Effects include, but are not limited to: soil erosion; direct 
discharge of potentially harmful substances; ground leaching from storage of raw materials, petroleum 
products, or wastes; floating debris by runoff from the site. 
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Policy WR-2.2 NPDES Enforcement   The County shall continue to monitor and enforce provisions 
to control nonpoint source water pollution contained in the United States Environmental Protection 
Agency NPDES program. 

Policy WR-2.3 Construction Site Sediment Control  The County shall continue to enforce 
provisions to control erosion and sediment from construction sites. 

Policy WR-2.4 Best Management Practices  The County shall continue to require the use of feasible 
and practical best management practices (BMPs) to protect surface water and groundwater from the 
adverse effects of construction activities and urban runoff. 

Policy WR-2.5 Storm Water Runoff  The County shall ensure the design of facilities and 
management of storm water runoff in a safe and environmentally sustainable manner. This will be 
accomplished through the proper siting, design and operation and maintenance of storm drainage 
collection and drainage facilities so as to protect the people, property and environment including the 
quality of runoff water and receiving water. 

Cobb Mountain Area Plan 

The Cobb Mountain Area Plan (CMAP) was adopted in 1989 and was incorporated into the 2008 Lake 
County General Plan.  The CMAP contains its own analysis of environmental issues, pertinent to the 
Cobb Mountain Area in which the proposed project is located, and it includes objectives and policies 
related to those specific issues.  The policies related to biological resources are as follows and refer to 
sections and documents within the CMAP. 

Policy 3.4a:  Remaining riparian, wetland and wet meadow habitat should be protected. These habitat 
areas are indicated in Figures 18 and 19 in Section 6.0. 

Policy 3.4b:  Cooperation with state and federal land and wildlife management agencies, as well as 
with private interests, shall occur towards preserving prime habitat for rare and endangered plant and 
animal species in the area. 

Policy 3.4c:  Native plant surveys shall be required prior to development of unsurveyed sites in 
accordance with the California Environmental Quality Act. Habitat containing a rare or endangered 
plant or any plant which is considered a candidate for rare or endangered status, shall be protected in 
accordance with federal and state requirements. 

Policy 3.4d:  The maintenance and restoration of streamside vegetation and bank structure should be 
encouraged along important waterways by the County and the local resource conservation district. 

Policy 3.4e:  Support should be provided for vegetation and wildlife restoration projects that have 
significant community support. 

Policy 3.4f:  Biological resources, including wildlife habitat, shall be periodically studied and 
evaluated to monitor potential impacts from geothermal development in the planning area. 
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Biological Resources – Significance Criteria  

The biological resources analysis uses significance criteria from Appendix G of the CEQA Guidelines.  
According to these criteria, the project would have a significant biological resources impact if it 
would: 

• Have a substantial adverse effect, either directly or through habitat modifications, on any species 
identified as a candidate, sensitive, or special-status species in local or regional plans, policies or 
regulations or by the CDFG or the USFWS; 

• Have a substantial adverse effect on any riparian habitat or other sensitive natural community 
identified in local or regional plans, policies or regulations or by CDFG or USFWS; 

• Have a substantial adverse effect on federally protected wetlands as defined by Section 404 of the 
CWA or Porter-Cologne Water Quality Act (including but not limited to marsh, vernal pool, 
coastal, etc.) through direct removal filling, hydrological interruption, or other means; 

• Interfere substantially with the movement of native resident or migratory fish or wildlife species, 
migratory wildlife corridors, or impede the use of native wildlife nursery sites; 

• Conflict with local policies or ordinances protecting biological resources, such as a tree 
preservation policy or ordinance; 

• Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community 
Conservation Plan, or other approved local, regional, or State habitat conservation plan; and/or 

• Substantially reduce the habitat of a fish or wildlife species; cause a fish or wildlife population to 
drop below self-sustaining levels; threaten to eliminate a plant or animal community; or 
substantially reduce the number or restrict the range of an endangered, rare, or threatened species. 
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Biological Resources – Impacts / Environmental Consequences and Mitigation 
Measures  

LESS-THAN-SIGNIFICANT IMPACTS 

Based on the project location and analysis conducted as part of this EIR / EA, it has been determined 
that the proposed project would have no or less-than-significant impacts for the following significance 
criteria: 

• Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community 
Conservation Plan, or other approved local, regional, or State habitat conservation. 

No Habitat Conservation Plan, Natural Community Conservation Plan, or other habitat conservation 
plans exist for the study area.  Therefore, no impact would occur with project implementation. 

IMPACT ANALYSIS 

Impact 5.5-1 Special-Status Plant Species 
Project implementation could adversely affect populations of special-status plant species.  This 
would be a significant impact.   

Clearing and grading of the West Pad would directly remove portions of five populations of special-
status plants found on serpentine soils.  These include Mt. Saint Helena morning glory, three-fingered 
morning glory, serpentine collomia, bearded jewel-flower, and possibly Sonoma canescent manzanita, 
although this species was not identifiable during project-conducted surveys and, if present, was not 
distinguished from other manzanita species.  Although Konocti manzanita is present in the survey 
area, it is not within the limits of proposed clearing and grading. 

Removal of special-status plants would be a permanent effect of the project and is a significant impact.  
Therefore, the following mitigation measures would be required. 

Mitigation Measure 5.5-1(a)  Minimize Impacts to Populations of Special-Status Plants  To 
minimize impacts to populations of special-status plants, the project sponsor shall perform pre-
construction surveys for these plants to identify the specific boundaries of populations with respect to 
proposed clearing and grading.  To the extent feasible, the project footprint shall be modified to avoid 
or minimize impacts to these populations. 

Populations that are to be avoided shall be clearly designated in the field before construction, using 
orange construction fencing, limiting line staking or similar exclusion method.  The barriers shall be 
placed with adequate setbacks to discourage encroachment. 

An employee education program shall be implemented to familiarize workers, including all vehicle 
operators, of the importance of avoidance of harm to special-status species (and sensitive natural 
communities).  The training shall include a discussion of the importance of complying with the all of 
the mitigation measures specified herein. 
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Mitigation Measure 5.5-1(b)  Prepare and Implement Revegetation Plan  For portions of the 
populations that cannot be avoided, a revegetation plan for these species shall be developed for CDFG 
review and approval, and shall be implemented by the project sponsor.  The plan shall include 
statements on the use of test plots, planting techniques, a monitoring program to be followed for a 
period approved by CDFG, and success criteria.  Seeds collected from populations that shall be 
impacted shall be included in this revegetation effort. 

Significance After Mitigation  Implementation of all these mitigation measures would reduce impacts 
to special-status plant species by first avoiding and minimizing impacts and restoring affected 
populations.  However, the opinion of Northwest Biosurvey is that avoidance may not effectively 
mitigate impacts to these populations.  Four of the species, with the exception of the manzanita, occur 
as widely dispersed ground cover within serpentine chaparral communities.  On a map-able scale, the 
limits of these populations typically extend throughout an entire chaparral community as small groups 
or scattered individuals.  In effect, the boundaries of the serpentine chaparral community typically 
define the boundaries of the populations of plants that form the ground cover.  Northwest Biosurvey 
did not conduct botanical surveys for this project and is not in a position to definitively locate 
population boundaries but, based on past experience with these species in this region, the populations 
of Mt. Saint Helena and three-fingered morning glory, serpentine collomia, and bearded jewel-flower 
are likely to occur scattered throughout all portions of the serpentine chaparral communities that lie 
within the boundaries of the proposed clearing and grading area.  Consequently, it is improbable that 
these plants could be avoided during project construction of large scale cuts and fills. 

In addition, revegetation measures can be successful but most often are not.  An unpublished study 
conducted by CDFG staff in the early 1990s on salvage and transplantation of seed from a range of 
rare plant species showed that 85 percent fail and the survival rate for serpentine species could be 
expected to be even lower. 51  For those projects that do succeed, success typically depends on an 
extensive knowledge of the species biology followed by a series of test plantings under controlled 
conditions.  Once planted, an extensive monitoring period is required to determine whether the 
population survives in the new soil conditions and microclimate, and successfully competes with other 
species.  Definitive monitoring can take more than a decade.  As revegetation could not be counted on 
to successfully reduce this substantial adverse effect to special-status plant species, this impact would 
be significant and unavoidable. 52 

Responsibility and Monitoring  The project sponsor would be responsible for developing project 
design and implementing the mitigation measures.  The CDFG would review and approve the 
revegetation and compensation plans.  The County would be responsible for reviewing final design 
plans for avoidance measures, monitoring project construction, and determining whether special-status 
plants were avoided.  Success would be determined after compliance with approved clearing and 
grading boundaries. The County would be responsible for ensuring that the revegetation plan is 
implemented.  

                                                      

51  NW BioSurvey communication with Roxanne Bitman, Rare Plant Ecologist, California Department of Fish and Game, 
January 14, 2010. 

52  Chapter 6.0 Alternatives evaluates alternate well pad locations that would substantially reduce impacts associated with 
special-status plant species. 



5.5 Biological Resources  
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

5.5 - 63 

Impact 5.5-2 Special-Status Wildlife Species   
Project implementation could result in impacts on special-status wildlife species.  This would be 
a significant impact.   

Although the ringtail, a fully protected species, is potentially present within the High Valley Creek 
corridor, daytime project construction and long term operation activities would be unlikely to 
adversely affect this nocturnal mammal that typically occupies a large home range.  However, ringtails 
may use the High Valley Creek corridor and the study area for nighttime movement and foraging.  
Avoidance mitigation measures would be required to avoid a take. 

Special-status wildlife species with a potential for occurrence in the proposed study area include: 
foothill yellow-legged frog, northwestern pond turtle, raptors, and migratory birds (such as the yellow 
warbler, and yellow-breasted chat).  Although several bat special-status species were listed in Exhibit 
5.5-3, suitable roosting habitat was not found within the project study area. 

As noted previously, foothill yellow-legged frogs are rarely found far from permanent water.  
Construction activities around High Valley Creek would occur during periods of low or no flow, and a 
clear span bridge would be constructed over the creek. 

Because northwestern pond turtles leave aquatic sites to reproduce, aestivate, and overwinter, upland 
habitat is an important life history component for the species.  They are known to travel over 300 feet 
upland from their aquatic habitat in search of a nesting location.  Clearing and grading, and other 
construction activities (e.g., bridge construction) near High Valley Creek have the potential to directly 
affect this species and mitigation would be required.  Well drilling and testing and routine long-term 
operations would have a reduced potential to impact northwestern pond turtles, except as possibly 
related to risk of upset conditions such as spills of toxic substances into the creek. 

Portions of High Valley Creek provide potentially suitable habitat for the yellow warbler and yellow-
breasted chat (Icteria virens), both of which are classified as SSC.  If determined to be present, 
clearing and grading during the breeding season could result in direct mortality of nesting birds.  
Indirect impacts from construction and well drilling noise, vibrations, and increased human presence 
could startle adult birds, causing nest abandonment, death of young, or loss of reproductive potential at 
active nests near project sites.  While occasional disturbances related to human activities at the site 
would be expected to cause temporary disturbance of the birds, long-term operations overall would 
have a reduced potential to impact these species. 

Direct and indirect impacts of project construction could include loss of about 21.6 acres of foraging 
habitat and potential disturbance to nesting golden eagles during construction, if active nests occurred 
within one mile of project site boundaries. The amount of potential foraging habitat that would be lost 
to this project is less than 0.0007 percent (based on 21.6/32,000 acres) of an average breeding home 
range, and thus it is considered to be negligible. If an eagle were to nest within one mile of the project 
during construction and well drilling, noise or visual disturbance from construction activities could 
disrupt foraging or breeding activities.  This disruption could be sufficient to cause nest abandonment 
or failure.  The amount of noise and activity anticipated during long-term routine operations and 
maintenance would not be at a level anticipated to disturb eagles.  Thus, during project construction, 
should an eagle nest within one mile of the project site boundary, this could lead to a short-term, 
adverse impact to golden eagles. 

Mitigation Measure 5.5-2(a)  Ringtail  To minimize the possibility of inadvertent ringtail mortality, 
project-related vehicles shall observe a maximum 15 miles per hour speed limit on private roads 
during all phases of the project.  Off-road traffic outside the designated study area shall be prohibited.  
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To prevent accidental entrapment of ringtails (or other animals) during construction and other phases 
of the project, the following rules shall be observed:  

• All excavated holes or trenches greater than two feet deep shall be covered at the end of each work 
day by suitable materials, fenced, or escape routes constructed of earthen materials or wooden 
planks shall be provided.  Before filling, such holes shall be thoroughly inspected for trapped 
animals.  

• All food-related trash items (such as wrappers, cans, bottles, and food scraps) shall be disposed in 
closed containers and removed daily from the study area. 

• All pipes will be inspected before connecting them to ensure that no ringtails (or other animals) 
have taken refuge in them. 

• To prevent harassment and mortality of ringtails, no pets shall be allowed in the study area. 

Mitigation Measure 5.5-2(b)  Northwestern Pond Turtle and Foothill Yellow-legged Frog  
Clearing of vegetation and placement of fill shall not occur until after the affected stream segment is 
dry or until August 15, by which time amphibian eggs will have hatched and the young will be 
independent.   

The footprint of the completed crossing, including fill areas, shall be limited to the minimal amount 
required for a properly engineered structure. Movement of equipment and vehicles across the creek 
during project construction shall be limited to the footprint area of the completed crossing.  All other 
portions of the riparian community within 50 feet of the crossing area shall be screened with 
construction fencing before the commencement of clearing and construction activities. Intrusion of 
construction activities into riparian habitat outside of the footprint of the stream crossing shall be 
prohibited.  

Any work within the banks or riparian habitat of segments of either creek or tributary at times when 
the affected segment contains water shall be immediately preceded by a site inspection of the channel, 
including culverts, by a qualified biologist with a valid CDFG collecting permit.  Any sensitive 
herptiles within the work area shall be captured and transferred to an adjacent, unaffected stream 
segment containing suitable habitat.  If it is believed that these measures may be required, a written 
mitigation plan proposing this procedure shall be prepared and submitted to the CDFG in advance and 
with sufficient lead time to allow review and approval. 

Diversion (drift) fences and/or silt fencing shall be placed along work areas adjacent to High Valley 
Creek, to discourage overland movement of riparian species (e.g., pond turtles) into the construction 
zone and reduce sedimentation in the creek. 

Mitigation Measure 5.5-2(c)  Golden Eagles  Pre-construction nest surveys for Golden Eagles shall 
be conducted annually if construction activities occur during the breeding period, from February 1 
through June 15. If construction activities occur outside the breeding season, from June 16 to 
January 31, no surveys shall be required.  A designated biologist or biological monitor who will be 
conducting the surveys shall be an experienced bird surveyor, familiar with the ecology and nesting 
habits of Golden Eagles. Surveys shall be conducted in accordance with the following guidelines: 

• Surveys shall cover all potential nesting habitat in the project site and within one mile of the 
boundaries of the project site and linear facilities. 
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• At least two pre-construction surveys shall be conducted, separated by a minimum 10 day interval.  
One of the surveys shall be conducted within 10 days before construction activity begins. 

• If active nests are detected during the survey, a one-mile, no-disturbance buffer zone shall be 
implemented.  This protected area surrounding the nest may be adjusted by a designated biologist, 
in consultation with the CDFG, BLM, and USFWS.  If present, a monitoring plan shall be 
developed, identifying the schedule of monitoring required to ensure nest protection.  Nest 
locations shall be mapped using GPS technology and submitted, along with a weekly report stating 
the survey results, to the BLM wildlife biologist. 

• A designated biologist shall monitor the nest until this person determines that nestlings have 
fledged and dispersed.  Activities that might, in the opinion of a designated biologist and in 
consultation with the FWS and BLM, disturb nesting activities shall be prohibited within the 
buffer zone until such a determination is made. 

Mitigation Measure 5.5-2(d)  Other Raptors  Any work during all phases of the project within oak or 
riparian woodlands that is conducted between March 1 and August 15 shall be preceded by a survey 
for active raptor and owl nests.  In the event that nesting raptors or owls are found, no work shall occur 
within a half-mile of the nesting site until after August 15 or until fledging is complete, as determine 
by a designated biologist. 

Mitigation Measure 5.5-2(e)  Yellow Warbler and Yellow-breasted Chat  Although directed surveys 
for these birds were conducted in 2009 with negative results, because of the presence of potential 
habitat, follow-up surveys for these birds and other nesting bird species in the study area shall be 
required before any clearing or construction activity.  Any work during all phases of the project within 
riparian habitat of High Valley Creek west of the Sawmill Road crossing, conducted between April 1 
and August 15, shall be preceded by a survey for yellow warbler and yellow-breasted chat and other 
nesting birds.  In the event that nesting birds are found, no work shall occur within 300 feet of the 
nesting site until after August 15 or until fledging is complete, as determine by a designated biologist. 

Significance After Mitigation  Implementation of Mitigation Measures 5.5-2(a–d) would result in 
less-than-significant impacts to special-status wildlife species. 

Responsibility and Monitoring  The project sponsor would be responsible for developing project 
design and for implementing the mitigation measures.  The County would be responsible for 
reviewing final design plans for avoidance measures, monitoring project construction, and determining 
whether special-status plants had been avoided.  For each mitigation measure, the standard for 
compliance would be conformance to the defined restrictions and timely submittal of the required 
survey and monitoring reports. 

Impact 5.5-3 Riparian Habitat or Other Sensitive Natural Communities 
Project implementation would adversely affect riparian habitat and other sensitive habitats.  
This would be a significant impact.   

Construction impacts to riparian habitat and other sensitive communities would result from clearing 
and grading (cut and fill) for the two new well pads and the access road (including bridge 
construction) connecting them (see Exhibits 5.5-9 (a–b) and 5.5-11).  Approximately 21.6 acres of 
vegetation could be directly removed within the limits of grading, based on the most current grading 
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plans for the project. 53  However, not all of this vegetation would be considered sensitive.  
Communities that would be considered sensitive would include mixed serpentine chaparral, mixed 
(non-serpentine) chaparral/scrub oak, chamise chaparral, mixed oak woodland, and riparian woodland 
because of either the acreage affected (over one acre), or as in the case of the riparian habitat, it would 
follow the specifically noted significance criteria (above).  Affected vegetation for the West Pad would 
consist of mixed serpentine chaparral and mixed oak woodland, but the dominant affected vegetation 
for the East Pad would consist of mixed serpentine chaparral, mixed chaparral/scrub oak, and chamise 
chaparral (see Exhibit 5.5-10).  Mixed serpentine chaparral would be the dominant vegetation affected 
by road construction (see Exhibit 5.5-10). 

Project plans call for an ultimate operational well pad area of about 3.2 acres, for both the West and 
East Pads.  Of the remaining areas disturbed by grading, approximately 4.8 acres of cut and fill on the 
West Pad, 3.9 acres of cut and fill on the East Pad, and a disturbance area of up to 40 feet wide on 
each side of the new access road to the West Pad would be candidates for restoration. 

Exhibit 5.5-10 
Summary of Impacts to Habitats 

Habitat 
Habitat Area Impacted 

(acres) 
West Pad Road East Pad 

Terrestrial Communities  
Mixed Serpentine Chaparral*  2.59 4.34 3.22 
Mixed (Non-Serpentine) 
Chaparral/Scrub Oak*  0 0 2.26 

Chamise Chaparral*  0 0.74 1.61 

Knobcone Pine Forest  0 0 0.37 
Mixed Oak Woodland*  5.81 0.08 0 
Riparian Woodland*  0 0.08 0 
Mixed Grasslands  0 0.05 0.44 
Mesic Meadow  0 0 0 

Total  8.40 5.29 7.90 

* Sensitive communities 

Source: Zander Associates, 2009. 

Construction-related biological resource impacts resulting from installation of a new steam line along 
the existing paved section of High Valley Road to the Francisco Pad, and eventually parallel to the 
existing steam pipeline to the power plant, should be limited because the pipeline would be placed on 
stanchions without substantial new ground disturbance and these areas already were disturbed by 
previous development activities.  No substantial alterations of High Valley Road (beyond possible 
resurfacing) are anticipated for this project.  

                                                      

53  Environ Strategy, August 21, 2009. 
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During eventual well abandonment and decommissioning, removal of steam pipelines would increase 
localized construction activity but probably would require little new surface disturbance except 
possibly in the cross-country section between Sawmill and High Valley Roads.  

The large-scale clearing of vegetation would result in a significant impact to riparian and other 
sensitive habitats.  Therefore, the following mitigation would be required. 

Mitigation Measure 5.5-3(a) Minimize Disturbance to Riparian Habitat and other Sensitive 
Habitats  To minimize impacts to sensitive plant communities during project construction, the project 
sponsor, to the extent feasible, shall refine project design to avoid or minimize impacts on sensitive 
plant communities.  Exclusion fencing (e.g., orange safety fencing) shall be installed to buffer avoided 
areas.  

The new steam pipeline section along Sawmill Road shall follow existing contours as close to the road 
as feasible to reduce the need for substantial additional grading.  Foundations, stanchions, pipelines, 
and other components shall be installed from the existing road (e.g., with cranes) wherever feasible to 
minimize additional disturbance.   

Any work in or near the stream zone shall take place during the driest part of the year, when no active 
flow or residual ponding are likely to occur in this reach of High Valley Creek.  

Mitigation Measure 5.5-3(b)  Restore Graded Areas Outside of Active Drill Pads and the Access 
Road  As noted in Chapter 3.0 Description of the Proposed Project / Proposed Action, the project 
sponsor shall revegetate well pad cut and fill slopes and the cut area surrounding the new access road 
immediately upon completion of grading and construction.  Revegetation shall use chaparral and oak 
species, incorporate appropriate drainage, winterization, site restoration, and revegetation measures.   

Because cut serpentine slopes are especially difficult to restore, restoration of the serpentine fill slopes 
(and thus the mixed serpentine chaparral habitat) shall follow appropriate methods, including:   

• Careful removal and temporary stockpiling of the relatively thin topsoil (A horizon) layers in areas 
to be graded to preserve seed bank, microorganisms, and other beneficial attributes of native soils;  

• Assessment of the calcium/magnesium ratios of fill soils and possible amendments (e.g., with 
gypsum) to ameliorate the calcium/magnesium imbalance;  

• Application of adequate depths of fill soils (more than a foot) over serpentine or rocky areas 
targeted for revegetation to allow an ample rooting zone;  

• Site-specific seed collection of local, especially serpentine plants, off-site propagation and 
reintroduction into the target restoration area as liners;   

• Initial hydroseeding/mulching for erosion control using native grasses and other annuals 
specifically adapted to serpentine soils, such as California barley (Hordeum californicum). 

For impacts to riparian habitat, the project sponsor shall prepare and implement an enhancement plan 
along High Valley Creek within the Francisco Lease and BRP GeoResource Leasehold at a 2:1 ratio or 
other ration as established by CDFG.  This enhancement area shall include species native to the area 
and shall be a mix of tree and shrub species.  The enhancement pan shall be submitted to CDFG for 
review and approval. 
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For impacts to oak woodland, the project sponsor shall develop an oak woodland mitigation and 
monitoring plan to outline mitigation and monitoring obligations for impacts resulting from 
construction activities.  This plan shall include restoration, enhancement, and/or preservation sites 
(preferably within the watershed); thresholds of success; monitoring and reporting requirements; site-
specific designs for site restoration/enhancement activities; and long-term maintenance activities.  If 
restoration is feasible, then a ratio of at least 2:1 shall be used.  If preservation (with enhancement) is 
used, at least a 3:1 ratio shall be implemented to offset losses.  

Significance After Mitigation  Implementation of Mitigation Measures 5.5-3(a–b) would result in 
less-than-significant impacts to riparian habitat and other sensitive habitats. 

Responsibility and Monitoring  The project sponsor would be responsible for developing project 
design and implementing the mitigation measures.  The CDFG would review and approve the riparian 
enhancement plan. The County would be responsible for reviewing final design plans for avoidance 
measures, monitoring project construction, and determining whether sensitive habitats had been 
avoided.  Success would be determined through compliance with approved clearing and grading 
boundaries.  The County would review and approve the restoration plan and the oak woodland 
mitigation and monitoring plan and would be responsible for ensuring that plans implementation. 

Impact 5.5-4 Fill within Waters of the U.S. and State and CDFG Jurisdictional Areas 
Project implementation would result in fill to waters of the U.S. and the State and CDFG 
jurisdictional areas. This would be a significant impact. 

Fill from the well pads grading could affect approximately 0.08 acre (3,507 square feet; 2,380 linear 
feet) of ephemeral drainages (potential waters of the U.S. and State; potential CDFG jurisdictional 
streams).  Areas to be filled are summarized in Exhibit 5.5-11.  As noted in Chapter 3.0 Description 
of the Proposed Project / Proposed Action, the project sponsor would install a 20-foot wide by 90-
foot long, clear span, steel “I” beam structure.  The bridge would consist of a steel deck with an 
asphalt surface.  The bridge would be supported by two concrete footings and support walls, one at 
each end, and would not be in the creek flow area.  To construct the bridge, a temporary crossing 
would be needed, but the project sponsor would consider a flat rail car to lay down for a crossing, 
thereby avoiding impacts to the creek and any potential waters of the U.S., State, or CDFG 
jurisdictional area. 

Exhibit 5.5-11 
Summary of Impacts to Waters of the U.S. 

Drainages 
Area Affected (square feet) 

West Pad East Pad 
Drainage 3   982 
Drainage 4   426 
Drainage 5   320 
Drainage 6   534 
Drainage 7   83 
Drainage 10  33  
Drainage 11  1,129  
Total  1,162 2,345 

Source: NW BioSurvey, 2010. 
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As noted in Chapter 3.0 Description of the Proposed Project / Proposed Action, the proposed 
steam pipeline route would follow the well pad access roads and road alignment, except where 
sensitive environmental resources were located, at which point the route would be altered to avoid said 
resources.  The alignment would avoid the wetlands in the mesic meadow. 

The filling of 0.08-acre of ephemeral drainages out of 0.38 acres (16,445 square feet; see Exhibit 5.5-
8[a]) would represent a potential loss of about 21 percent of the ephemeral drainages within the 
project study area, which would be a significant impact to waters of the U.S., State, and CDFG 
jurisdictional area.  Therefore, the following mitigation measures would be required. 

Mitigation Measure 5.5-4(a)  Minimize Impacts to Waters of the U.S., State, and CDFG 
Jurisdictional Areas  Final project design shall avoid and minimize the fill to waters of the U.S., 
State, and CDFG jurisdictional areas to the greatest practicable extent.  If construction occurs near 
waters of the U.S., State, and/or along the banks of High Valley Creek, silt fencing shall be installed.  
Silt fencing also shall be installed downstream of the affected drainages.  The barriers shall be placed 
with adequate setbacks to discourage encroachment into otherwise undisturbed habitat by construction 
equipment or personnel. 

Mitigation Measure 5.5-4(b)  Obtain Permits for Impacts to Waters of the U.S. and State  Before 
disturbing any jurisdictional water features, the project sponsor shall obtain all required permit 
approvals from the USACE, RWQCB, CDFG and the RWQCB. If upland alternatives are not feasible 
for impact avoidance/minimization and impacts to waters of the U.S. cannot be avoided, the USACE 
may require in-kind mitigation at the site and/or compensatory mitigation for impact to waters of the 
U.S. for commercial development project.  The RWQCB and CDFG similarly may require in kind 
mitigation at the site or compensatory mitigation related to impacts to waters of the State.  Such 
mitigation would be determined as a permit condition and may include habitat improvement and 
restoration at the site of waterways and wetlands at ratios of loss to restoration to be determined by the 
regulatory agencies, but no less than 2:1. 

Mitigation Measure 5.5-4(c)  Compensate for the Loss of Waters of the U.S., State, and CDFG 
Jurisdictional Areas  For impacts to waters, if the USACE and/or the RWQCB determine 
compensatory mitigation is required, the project sponsor shall have three options (in order of USACE 
preference): 54 

1. Mitigation Banks 
2. In-Lieu Fee Mitigation 
3. Permittee-Responsible Mitigation 

Currently no mitigation banks serve the project area or offer in-lieu fee programs. 55  Therefore, if 
compensation is required, the project sponsor shall be responsible for mitigation.  The CDFG may 
require mitigation for the loss of 2,380 linear feet of ephemeral drainages. 

Opportunities for wetland restoration, enhancement, and establishment/creation exist on both the 
Francisco Lease and the BRP GeoResource Leasehold, primarily associated with High Valley Creek 

                                                      

54  Compensatory Mitigation for Losses of Aquatic Resources; Final Rule. 40 CFR Part 230, accessed June 18, 2010 online 
at http://www.epa.gov/owow/wetlands/pdf/wetlands_mitigation_final_rule_4_10_08.pdf. 

55  USACE, San Francisco District, 2010, accessed June 18, 2010 online at 
http://www.spn.usace.army.mil/regulatory/banks.htm. 
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and its tributaries.  A mitigation plan to compensate for the loss of approximately 0.08 acre (3,507 
square feet; 2,380 linear feet) of fill in waters may include stream channel modifications (such as 
widening, bed reconfiguration, pool and riffle creation and bank stablization at appropriate previously 
disturbed locations), creation and/or enhancement of tributary drainages associated with diverted 
runoff, pond habitat creation in areas with adequate seasonal flow, and other methods to be determined 
by the regulatory agencies.  

In addition to Mitigation Measure 5.5-4 (a-c), additional mitigation measures are included in 
Section 5.6 Hydrology and Water Quality that would avoid or minimize impacts to waters of the 
U.S., State, and CDFG jurisdictional areas.  Please see Mitigation Measures 5.6-1–5.6-4. 

Significance After Mitigation  Implementation of Mitigation Measures 5.5-4 (a–c) would result in 
less-than-significant impacts to waters of the U.S., State, and CDFG jurisdictional areas. 

Responsibility and Monitoring  The project sponsor would be responsible for developing project 
design and implementing the mitigation measures.  The County would be responsible for reviewing 
final design plans for avoidance measures and monitoring project construction.  Compliance 
monitoring for the USACE, RWQCB and CDFG permits (if required) would be performed by each of 
the permit issuing agencies.  Each agency permit would contain standards for compliance. 

Impact 5.5-5 Interfere with the Movement of Native Resident or Migratory Fish or Wildlife 
Species, Migratory Wildlife Corridors, or Impede the Use of Native Wildlife 
Nursery Sites 
Project implementation could interfere with wildlife movement and result in wildlife mortality 
from project-related traffic.  This would be a significant impact. 

The proposed project would not involve the construction of barriers within High Valley Creek.  Both 
the proposed clear-span bridge and the temporary bridge used to construct the clear-span bridge would 
clear the creek.  Therefore, no adverse effect to migratory fish, or other species that may use the creek 
for all or part of their life history with respect to movement, would occur. 

The proposed steam pipeline would stand off the ground approximately 36 to 48 inches, which could 
prevent larger animals, such as deer, from crossing.  However, horizontal expansion loops (described 
in Chapter 3.0 Description of the Proposed Project / Proposed Action) would be constructed every 
300 to 450 feet along the pipeline route.  These loops would be approximately 30 feet tall, which 
would allow deer and other wildlife to pass through.  

Although loss of habitat (described above) might interfere with wildlife movement, mitigation 
measures are proposed, which, if implemented, would reduce this potential impact to less-than-
significant.  No further mitigation measures would be necessary. 

Road construction and long-term use of project access roads by employee vehicles could result in 
occasional wildlife mortality affecting local populations of the species.  This would be a significant 
impact to wildlife.   

Mitigation Measure 5.5-5  Wildlife Movement  Same as Mitigation Measure 5.5-2(a). 

Significance After Mitigation  Implementation of Mitigation Measure 5.5-2(a) would reduce this 
impact to a less-than-significant level.  No further mitigation measures would be necessary. 

Responsibility and Monitoring  Same as for Mitigation Measure 5.5-2(a). 
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Impact 5.5-6 Conflict with Local Policies 
Project implementation would conflict with local policies associated with the protection of 
biological resources.  This would be significant impact. 

Loss of habitat (terrestrial and aquatic) would conflict with local policies of the Lake County General 
Plan to protect riparian corridors (Policy OSC-1.4), manage oak woodland communities (Policy OSC-
1.13), and protect natural resources (Policy OSC-1.15) as well as policies of the Cobb Mountain Area 
Plan to protect remaining riparian, wetland, and wet meadow habitat (Policy 3.4a).  In addition, loss of 
special-status plant and wildlife species would conflict with Policy OSC-1.1 and Policy OSC-1.15. 

Although several conflicts exist with local policies, the above referenced mitigation measures, if 
implemented, would reduce this potential impact to less-than-significant for all identified impacts 
except to special-status plant species.  Because it is the determination of the report preparers that 
identified impacts to special-status plant species would be significant and unavoidable, conflicts with 
Policies OSC-1.1 and OSC-1.15 also would be significant and unavoidable. 

Mitigation Measure 5.5-6  No additional mitigation is available beyond Mitigation Measures  
5.5-1(a-b). 

Significance After Mitigation  This would be a significant unavoidable impact. 

Impact 5.5-7  Substantially Reduce the Habitat of a Fish or Wildlife species; Cause a Fish or 
Wildlife Population to Drop Below Self-Sustaining Levels; Threaten to Eliminate 
a Plant or Animal Community; or Substantially Reduce the Number or Restrict 
the Range of an Endangered, Rare, or Threatened Species. 
Project implementation would reduce plant and animal habitat and could cause a decrease in 
wildlife populations.  This would be a significant impact. 

High Valley Creek goes dry during the summer months and no known fish populations are in this 
reach of the creek.  Therefore, there would be no adverse impacts to fish populations.  As noted above 
in Impact 5.5-1 Special-Status Plant Species, 5.5-1, impacts to special-status plant species, in the 
opinion of the EIR / EA preparers and CDFG, would be significant and unavoidable.  As described in 
Impact 5.5-2 Special-Status Wildlife Species, habitat for animal species would be reduced to a less-
than-significant level.  No further mitigation measures would be necessary. 

Construction activities as well as long-term access to the project site by employees and residents could 
result in individual mortality of wildlife species, as described in Impact 5.5-5 Interfere with the 
Movement of Native Resident or Migratory Fish or Wildlife Species, Migratory Wildlife Corridors, or 
Impede the Use of Native Wildlife Nursery Sites.  However, mortality is not expected to reduce 
wildlife populations to the point of unsustainability because vehicle traffic on this private road would 
be limited to employees and local residents.  Mitigation Measure 5.5-5, if implemented, would reduce 
this potential impact to a less-than-significant level.  No further mitigation measures would be 
necessary.  

Impact 5.5-8 Noise, Light and Glare, and Steam Venting  
Project implementation would result in incidental steam venting effects and increased noise and 
lighting that would impact local vegetation and wildlife species.  This would be a significant 
impact.  

Increased noise (e.g., from vehicles, heavy equipment, drill rigs, etc.) and glare (24-hour lighting) 
could occur during construction, well drilling, operations and maintenance, resulting in adverse effects 
to wildlife, especially nocturnal wildlife.  Incidental excessive steam venting during well drilling and 
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testing could affect adjacent vegetation, primarily through thermal impacts (e.g., scorching and 
burning) because of direct exposure to high temperature/pressure steam and also through potential 
exposure to high concentrations of boron in the steam.  However, unregulated venting of steam to the 
atmosphere is not anticipated and industry-standard abatement technologies would be employed 
during drilling and well testing.  Well drilling and testing is expected to occur on a 24-hour a day basis 
for 60 to 90 days after construction of the well pads.   

Substantial adverse effects to wildlife and vegetation from noise, steam venting, and lighting and glare 
would be significant impacts.  Therefore, the following mitigation would be required  

Mitigation Measure 5.5-8(a)  Noise Reduction  For the cross-county steam pipeline section between 
Sawmill and High Valley Roads, any required maintenance or repairs shall be done by workers on foot 
(or by the use of cranes or equivalent) to avoid additional noise disturbance (also see Mitigation 
Measures 5.4-1(a-b) in Section 5.4 Noise).  

Mitigation Measure 5.5-8(b)  Light and Glare  Same as Mitigation Measure 5.11-5 in Section 5.11 
Visual Resources. 

Mitigation Measure 5.5-8(c)  Steam Venting  Same as Mitigation Measures 5.3-5 in Section 5.3 Air 
Quality and Climate Change and Mitigation Measures 5.7-1 (a-dd) in Section 5.7 Hazards and 
Hazardous Materials. 

Significance After Mitigation  Implementation of Mitigation Measures 5.5-8 (a–c) would result in 
less-than-significant impacts to plants and wildlife from noise, lighting and glare, and steam venting.  

Responsibility and Monitoring  The project sponsor would be responsible for developing project 
design and implementing the mitigation measures.  The County would be responsible for reviewing 
final design plans for mitigation measures and monitoring project construction.  Success would be 
determined through design review.  

Impact 5.5-9  Project Abandonment and Site Closure Could Result in Degraded Habitat. 
Project abandonment and site closure could result in long-term deterioration of plant and animal 
habitat of the site. This would be a significant impact. 

A closure plan has not been prepared, and thus the ultimate long- term ecological habitat conditions at 
the site are not known.  As noted in Impact 5.8-8, Geology, Soils and Seismicity Section, it is likely 
that cut and fill slopes would remain as permanent topographic features.  Well pads, roads and other 
areas of disturbance would be subject to erosion, with resultant effects on habitat. Colonization of 
abandoned pads could occur slowly and may be accomplished by undesirable species of invasive 
plants.  Final site closure plans would be determined by the County and land owner, who would have 
responsibility for maintaining the site.  At a minimum, it is expected that closure would involve 
ripping of the pads’ surfaces to loosen soil and allow replanting with vegetation cover.  Soil erosion 
and drainage would be required to be stabilized.  As the plan for the ultimate long-term condition of 
the site is unknown, the impact is deemed potentially significant.  The following mitigation would be 
required. 

Mitigation Measure 5.5-9  Prepare and implement final site restoration plan at site closure. 
Consistent with County requirements, a habitat restoration plan for the site shall be prepared prior to 
closure of any part of the site and implemented.  At such time a closure plan is developed it would be 
subject to CEQA review. 
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Restoration sites and goals shall be established by agreement of the land owner and the County.  The 
plan at a minimum shall specify the plant cover and type for all disturbed sites including ground cover, 
shrubs, trees, and aquatic habitat.  Use of native species for site restoration should occur wherever 
possible.  The plan shall specify the methods and specifications for site restoration, e.g., soil ripping, 
scarification, wind and water erosion control, application of soil amendments, planting methods, initial 
irrigation if required, etc.  Criteria for revegetation success (e.g., number of successful plants, 
established percent cover, etc. for each year over a minimum of five years) shall be developed and 
monitoring shall occur for a minimum of 5 years or longer if needed, until site vegetative cover goals 
are achieved.  The plan also shall provide measures for control and removal of all invasive species.  
The project sponsor will be responsible for implementing all measures in the site restoration plan.  
Annual monitoring reports shall be prepared by a qualified restoration specialist under contract to the 
project sponsor and shall be submitted to the County for review. The monitoring reports shall evaluate 
the achievement of vegetative cover success and include recommended measures to achieve the goal 
(e.g., supplemental planting, maintenance actions) or modify the plan (e.g., alternative plant species) 
should the annual success criteria not be achieved. Upon achievement of the restoration goals and 
revegetation success criteria, and upon approval by the County, the project sponsor will have no 
further obligation for site maintenance.    

The restoration plan shall be coordinated and integrated with a final site grading and drainage control 
plans (Mitigation Measures 5.8-6(a) and 5.8-6(b), in Geology, Soils and Seismicity). 

Significance After Mitigation  Implementation of Mitigation Measures 5.5-9 would result in less-
than-significant impacts to plants and wildlife from site closure.  

Responsibility and Monitoring  The project sponsor would be responsible for developing the site 
restoration plans, implementing the mitigation measure and monitoring for success.  The County 
would be responsible for reviewing final restoration plans, monitoring vegetation cover success, and 
determination of compliance with the goals and revegetation succss criteria.  Success would be 
determined through design review.   
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5.6 HYDROLOGY AND WATER QUALITY 

This section includes a description of existing hydrological conditions, summarizes applicable 
regulations, and analyzes potential impacts associated with hydrology and water quality from the 
proposed BRP Steam Project.  Mitigation measures are recommended, as necessary, to reduce 
significant impacts.   

Hydrology and Water Quality – Environmental Setting / Affected Environment 

HYDROLOGY 

Information for the proposed project hydrology environmental setting was obtained from published 
reports and documents, including:  

• California Department of Water Resources (DWR) Bulletin 118 
• Lake County General Plan 
• Lake County General Plan EIR 
• Big Valley Groundwater Management Plan 
• Lake County Groundwater Management Plan 
• Central Valley Basin Plan 
• Lake County Water Inventory  

In addition, the project sponsor retained Environ Strategy Consultants, Inc. to conduct a test of the 
aquifer in the vicinity of the project site. 1  With the exception of the 2009 Environ Strategy Draft 
Aquifer Test, hydrologic and water quality primary data were not collected for the project. 

Regional Setting 

Lake County has a modified Mediterranean climate, characterized by warm, dry summers and moist, 
cool winters.  In the summer, a continual tropical air mass typically creates high daytime temperatures 
and cool evening temperatures.  Winter temperatures generally range between 32 and 60 degrees 
Fahrenheit (°F), and summer temperatures generally range between 57 and 95°F.  Precipitation in the 
area generally occurs only as rainfall, with average annual precipitation of 65.89 inches in the Cobb 
Mountain area.  The wet season lasts for approximately five months, with 85 percent of the annual 
precipitation falling between November and March.  January tends to be the wettest month of the year. 

Soils 

The project area is located within the California Coastal Range in the Mayacama Mountains.  Rocky 
outcrops are a common feature found throughout the project area, and the soil families in the vicinity 
of the project are well drained.  Parent materials are mostly weathered fine-grained sandstone and 
shale and minor amounts of serpentine, greenstone, basalt, and rhyolitic materials.  Naturally 

                                                      

1  Draft Aquifer Test Letter Report, Bottle Rock Binkley Lease, Cobb, California, Environ Strategy Consultants, Inc., 
Prepared for BRP Steam Holdco, LLC, December 2009. 
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occurring hazardous soils materials associated with deposits of serpentinite are located in the project 
area, which is a common rock type in the Franciscan complex.  Serpentinite occurs within the vicinity 
of the proposed East Pad and contains concentrations of naturally occurring asbestos (NOA), arsenic, 
and other metals that could be disturbed and released during construction.  Additional information on 
the soils found in the project area, including permeability, drainage, and erosion hazard, is provided in 
Section 5.7 Geology, Soils, and Seismicity. 

Construction activities for the proposed West Pad would be located on a combination of mixed 
oak/pine woodland and serpentine chaparral habitat types, and construction of the East Pad would be 
located on serpentine chaparral, mixed chaparral/oak scrub, chamise chaparral, gray pine, and 
grassland.  Pipeline construction and road/bridge activities would traverse serpentine chaparral, mixed 
chaparral/oak scrub, knobcone pine, mixed oak/pine woodland, and riparian habitat.  Habitat types are 
further described in Section 5.5 Biological Resources.   

Surface Water 

Lake County has three main watershed drainages: Cache Creek, Putah Creek, and the Eel River.  The 
largest surface water feature in Lake County is Clear Lake, which is located approximately ten miles 
northeast of the project area at an elevation of 1326 feet above sea level. 2  The southern portion of 
Lake County drains through Putah Creek into Lake Berryessa in Napa County.  Clear Lake’s 
watershed drains into the Sacramento River via Cache Creek.  The Cobb area is split between the 
Cache and Putah Creek drainages.  The project area is located within the Clear Lake Basin. 3   

Exhibit 5.6-1 illustrates the location of High Valley Creek within the project area.  High Valley Creek 
originates south of the West Pad site and flows northwesterly between the West and East Pad sites.  
The creek is dry for portions of the year.  The creek is located approximately 1,100 feet from the 
proposed West Pad and 600 feet from the proposed East Pad.  A total of approximately 2,115 linear 
feet of High Valley Creek is located in the project area. 4  The width of High Valley Creek within the 
project area ranges from 15 to 48 feet. 

                                                      

2  Lake County Water Demand Forecast, CDM, prepared in cooperation with the California Department of Water 
Resources, Northern District, March 2006a, p. 1-2. 

3  Stormwater Management Plan Fiscal Years 2003-2004 through 2007-2008, Lake County Clean Water Program, County 
of Lake, City of Clearlake, City of Lakeport, Undated, p. 87. 

4  Biological Resources Assessment, BRP Steam Project, Lake County, California, Zander Associates, prepared for Bottle 
Rock Power, LLC and RMT, Inc, September 2009, Figure 7. 
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From the preliminary wetland delineation of the project area, 5 several drainages were mapped in 
proximity of the proposed well pads (see Exhibit 5.6-1).  Drainage off of the west side of High Valley 
Creek would traverse the northern portion of the West Pad and three small drainages would extend 
primarily north-south along the southern edge of the East Pad.  These drainages range from one to two 
feet in width.  Additional small drainages with widths ranging from one foot to 12 feet that primarily 
drain toward High Valley Creek are located along both sides of Saw Mill Road and along the eastern 
side of High Valley Road.   

Four seasonal wetland areas were also identified within the project study area.  The first is a seep-type 
wetland, which would be located just to the north of the clearing and the grading limits for the East 
Pad on a serpentine slope.  The second and third seasonal wetland areas occur in the mesic meadow 
community west of High Valley Road and northeast of Saw Mill Road.  The fourth seasonal wetland 
area occurs in the mesic meadow community associated with another ephemeral drainage, located just 
south of High Valley Road near the junction with Saw Mill Road.  These wetlands are further 
described in Section 5.5 Biological Resources. 

Beneficial uses have not been identified for High Valley Creek in the Central Valley Regional Water 
Quality Control Board (RWQCB) Water Quality Control Plan (Basin Plan); however, the creek drains 
to Clear Lake via Kelsey Creek, and Clear Lake has several identified beneficial uses.  Therefore, any 
impact to High Valley Creek has the potential to affect the beneficial uses of Clear Lake.  The 
following beneficial uses have been identified for Clear Lake, located approximately ten miles 
northeast of the project site: municipal and domestic supply, irrigation, stock watering, water contact 
recreation, non-contact water recreation, warm freshwater habitat, fresh coldwater habitat, warm 
freshwater spawning habitat, wildlife habitat, and commercial and sport fishing. 6 

Flood hazards in Lake County are most significant in areas adjacent to Clear Lake and Scotts Creek, 
Middle Creek, Cache Creek, Adobe Creek, Putah Creek, Cole Creek, and Kelsey Creek. 7  The project 
area is not located within a Federal Emergency Management Agency (FEMA) 100-year Flood Hazard 
Zone; however, an area approximately 1.7 miles east of the proposed East Pad site, along Bottle Rock 
Road and Kelsey Creek, occurs within the FEMA 100-year Flood Hazard Zone. 

Groundwater 

Regional Overview 

The project area is located within the Sacramento River Hydrologic Region, which covers 
approximately 17.4 million acres (27,200 square miles).  The project area, however, is not classified as 

                                                      

5  Ibid., Figures 5 and 6. 

6  Water Quality Control Plan (Basin Plan) for the California Regional Water Quality Control Board Central Valley 
Region, Fourth Edition, the Sacramento River Basin and the San Joaquin River Basin, California Regional Water Quality 
Control Board, Central Valley Region, revised September 2009, Table II-1. 

7  Lake County General Plan Update, 2008 Final Environmental Impact Report, Lake County, July 2008b, p. 5-21. 
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being located within a basin according to DWR’s Bulletin 118, but is located between Big Valley and 
Collayomi Basins, described further below. 8   

According to the Lake County Water Resources Division, groundwater meets about 60 percent of 
Lake County’s urban and agricultural water demands in an average year.  Although the largest source 
of drinking water in the county is Clear Lake, groundwater is the second most common drinking water 
source and is also used extensively in agriculture as well as for residential development outside of 
water district boundaries.  Lake County has approximately 5,300 wells that are used for a variety of 
purposes including domestic, irrigation, municipal, monitoring, and other.  Approximately 3,400 of the 
5,300 wells in the county are in a groundwater basin as defined by DWR. 9  Lake County adopted the 
Big Valley Groundwater Management Plan in 1999 10 and the Lake County Groundwater 
Management Plan in 2006. 11   

In general, groundwater in Lake County can experience short-term overdraft during periods of 
drought, when recharge during winter months is not sufficient to replace water extracted during the 
summer months. 12  Groundwater levels typically decline during the summer period because of the 
higher extraction rates required to meet increased demands combined with reduced recharge.  Long-
term hydrographs in Lake County groundwater basins generally indicate that groundwater levels 
decline in the summer, when groundwater is being extracted, and then recover during the winter, when 
demands are much lower and natural recharge is increased.  However, recent trends in the hydrographs 
appear to indicate that annual groundwater extractions are not exceeding annual groundwater recharge 
in groundwater basins. 13 

Groundwater at the Project Site  

Wells  Relatively few wells are located in this large rural area.  All Water Well Drillers Reports and 
Well Completion Reports within a radius of at least one mile of the project site were requested from 
the DWR’s Northern District, Well Records Database.  A total of 24 well records were obtained, 
although it is possible that additional wells exist that have not been reported to the agency.  No well 
records were found in the DWR Well Records Database within 0.5 mile of the project site.  Most of 

                                                      

8  Integrated Water Resources Information System, IWRIS Version 1.1, California Department of Water Resources, 
October 2008.  Accessed December 18, 2009 online at http://www.water.ca.gov/iwris/#.  

9  Lake County Water Inventory and Analysis, CDM, prepared for the Lake County Watershed Protection District, March 
2006b, p. 3-4. 

10  Big Valley Groundwater Management Plan, Lake County Flood Control and Water Conservation District, May 18, 1999. 

11  Lake County Groundwater Management Plan, CDM, prepared in cooperation with the California Department of Water 
Resources, Northern District, prepared for the Lake County Watershed Protection District, March 31, 2006c. 

12  Lake County Water Inventory and Analysis, op. cit., p. 2-22. 

13  Lake County Water Inventory and Analysis, op. cit., p. 3-7. 
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the 24 well records obtained were for wells located between one and two miles from the project site 
that are not in the same valley as the project site. 14   

The primary use of these wells is for domestic water supply.  A review of the 24 well records indicates 
that well depths range from 27 to 300 feet below ground surface, and mean and median well depths are 
118 feet and 101 feet below ground surface, respectively.  Well yields range from less than one gallon 
per minute (gpm) to 100 gpm, and the mean and median well yields are 22 gpm and 15 gpm, 
respectively.  The wells derive relatively modest amounts of water from a variety of geologic strata, 
including sand and gravel alluvium, sandstone, and the upper portion of metamorphosed Franciscan 
bedrock. 15   

Closer to proposed development, well PTW-1 is 138 feet deep and is screened within the highly 
fractured permeable zone in the greywacke bedrock from approximately 100 to 138 feet. 16  A detailed 
geologic boring log and well construction details for the test well are presented in Appendix F.   

Four unnamed wells, referred to as wells A, B, C, and D, are located east of the project area (Exhibit 
5.6-1).  These wells appear to be residential drinking water wells.  Three of the unnamed wells (A, B, 
and C) are located across a topographic divide in the adjacent Upper Kelsey Creek Watershed, and 
unnamed well D is located in the High Valley Creek Watershed.  However, unnamed well D is located 
at a higher elevation than PTW-1, at approximately 2605 feet, and is the farthest in distance at 
approximately 1.15 miles.  The depth, production capacity, and other characteristics of these wells are 
not known.   

A groundwater pumping test, conducted over 49 hours in December 2009, concluded that no 
hydrologic connection exists between the shallow alluvial aquifer in the project area, including High 
Valley Creek, and the confined deep aquifer located approximately 100 feet below the ground 
surface. 17  The groundwater pumping test produced transmissivity values of 932 square feet per day 
and hydraulic conductivity of 28 feet per day.  A shallow well, located adjacent to the creek and 
screened in the alluvium, indicated a hydrologic connection with High Valley Creek.   

Seeps/Springs  Groundwater seeps and springs are present throughout the year in The Geysers area 
and in the immediate vicinity of the proposed well pad locations. 18  These groundwater springs 
typically either rely on alluvial groundwater and hillside drainage or occur where groundwater in a 
permeable zone is contained against a less permeable layer, such as underlying impervious Franciscan 
rocks, allowing the groundwater to rise to the surface and then flow overland down-gradient toward 
the nearest stream.  

                                                      

14  Response to Comments of Kerry McWalter, PE, and Kara Baker of AECOM, entitled “Aquifer Test and Data Needs 
Memo”, received December 28, 2009 and January 5, 2010, prepared by Galen Kenoyer and Quent Gillard (RMT), 
prepared for AECOM, January 6, 2010, p. 3. 

15  Ibid., p. 2. 

16  Draft Aquifer Test Letter Report, Bottle Rock Binkley Lease, Cobb, California, Environ Strategy Consultants, Inc., 
prepared for BRP Steam Holdco, LLC, 2009. 

17  Ibid., p. 3. 

18  Draft Environmental Impact Report for State of California Department of Water Resources, Binkley Geothermal Well 
Site, Lake County, EcoView Environmental Consultants, 1988. 
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Two known springs (or seeps) used for residential drinking water supply are within a 0.5 mile radius 
of the project area, the Jadicker and Fidge Wells (Exhibit 5.6-1).  Both of these residential wells are 
actually hillside seeps.  The Jadicker Well is approximately 2,000 feet from the PTW-1 well and is 
composed of a one-inch PVC pipe inserted into the hillside seep; the Fidge well is approximately 
2,500 feet from PTW-1 well and is comprised of a two-inch PVC pipe. 19  Both wells are at a higher 
elevation than the PTW-1 well and appear to rely on alluvial groundwater or hillside drainage.  In 
addition, both of these seeps are separated from the two proposed well pads by topographic divides 
and, therefore, appear to be hydraulically isolated from the proposed well pad sites. 

Groundwater springs, or conditions indicative of springs, were identified in the 1988 EIR prepared for 
the Bottle Rock Power Plant and are shown on Exhibit 5.6-1.  The following springs were 
identified: 20 

• Springs located approximately 200 to 300 feet east and downhill of the proposed East Pad site 
appear to flow into a northward-flowing tributary to Kelsey Creek. 

• A spring located approximately 1,500 feet north of the proposed East Pad site drains to the north 
toward Kelsey Creek. 

• A spring located approximately 1,700 feet east-southeast of the proposed East Pad site appears to 
flow southward toward High Valley Creek. 

Two of the three springs are separated from the two well pad sites by topographic divides and, 
therefore, appear to be hydraulically isolated from the sites. 

Collayomi Valley Groundwater Basin 

The Collayomi Valley Groundwater Basin is the source of water supply for Middletown and adjacent 
agricultural areas.  The Franciscan Formation borders the basin to the west, and a mixture of 
Serpentinized Ultramafic Rocks and Franciscan Formation borders the basin to the north, east, and 
south.  A small area of volcanic rocks borders the central southern portion of the valley.  Quaternary 
alluvium is the water bearing unit in the Collayomi Valley basin and consists of deposits of clay and 
silt, with localized areas of channelized gravel.  Groundwater in the Collayomi Valley flows to the 
north, where it discharges to Putah Creek. 

The Collayomi Valley Basin has 141 domestic wells, 34 irrigation wells, one municipal well, 
15 monitoring wells, and 22 other wells in use, for a total of 213 wells. 21  Groundwater recharge 
occurs near Putah, Dry, and St. Helena Creeks as well as by infiltration of irrigated water and direct 
rainfall.  Groundwater levels are shallow in the spring, ranging from three to 15 feet below the ground 
surface, and experience fluctuations over the irrigation season.  Drawdown in the spring and summer 
is generally between five and 20 feet throughout the basin; however, groundwater levels seem to 
completely recover each wet season and no increasing or decreasing trend is apparent in groundwater 

                                                      

19  AECOM communication with Bob Giguiere, Bottle Rock Power, January 12, 2010. 

20  Draft Environmental Impact Report for State of California Department of Water Resources, Binkley Geothermal Well 
Site, op. cit. 

21  Lake County Groundwater Management Plan, op. cit., p. 2-5. 
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levels. 22  In 1960, DWR estimated groundwater storage in the Collayomi Valley Basin to be 
29,000 acre-feet, with a useable storage capacity of 7,000 acre-feet. 23  Average-year agricultural 
groundwater demand in the Collayomi Valley basin is 266 acre-feet per year. 24 

Big Valley Groundwater Basin 

In previous versions of DWR’s Bulletin 118, Big Valley Groundwater Basin was referred to as 
Kelseyville Basin.  Big Valley Groundwater Basin is 38 surface miles (24,210 acres) in area and is 
located northwest of the project area.  The basin is bordered by Clear Lake to the north, the Clear Lake 
Volcanics to the east, and the Franciscan Formation to the west and south.  Adobe and Kelsey Creeks 
flow through Big Valley and drain into Clear Lake.  In 1960, DWR estimated storage capacity of the 
Basin to be 105,000 acre-feet for a saturated depth interval of 10 to 100 feet.  Useable storage has been 
estimated to be 60,000 acre-feet. 25  Average-year agricultural groundwater demand in the Big Valley 
Basin is approximately 11,360 acre-feet per year. 26  The Big Valley Basin has 463 domestic wells, 
297 irrigation wells, nine municipal wells, 29 monitoring wells, and 162 other wells in use, for a total 
of 960 wells. 27  

The principal occurrence of groundwater is in the alluvium and lake sediment-filled basins underlying 
Adobe, Manning, and lower Kelsey Creeks. 28  The primary water-bearing formations in the basin are 
Quaternary alluvium, lake, and terrace deposits and volcanic ash deposits.  The younger alluvium 
generally extends to depths of 40 to 90 feet and consists of alternating strata of gravel, sand, silt, and 
clay.  Plio-Pleistocene lake deposits underlie all terrace deposits and younger alluvium in most places 
and consist of blue clay with alternating strata of shale and limestone.  Permeability of the formation is 
generally low; however, groundwater flow through sedimentary strata and volcanic deposits can be 
significant.  Thickness of the formation ranges up to 500 feet. 29 

Recharge in the northern portion of the Big Valley Basin is primarily infiltration from Kelsey Creek 
and underflow from the Adobe Creek-Manning Creek subbasin.  Underflow of groundwater occurs 
mainly from adjacent, more permeable zones at depths of 25 to 45 feet and 70 to 90 feet.  Limited 

                                                      

22  Ibid., p. 2-30. 

23  California’s Groundwater Bulletin 118 - Hydrologic Region Sacramento River, Collayomi Valley Groundwater Basin, 
California Department of Water Resources, updated February 27, 2004, p. 2. 

24  Lake County Groundwater Management Plan, op. cit. 

25  California’s Groundwater Bulletin 118, op. cit., p.3. 

26  Lake County Water Inventory and Analysis, op. cit., p. 2-19 and 2-20. 

27  Lake County Groundwater Management Plan, op. cit., p. 2-5. 

28  Big Valley Groundwater Management Plan, op. cit., p. 13. 

29  California’s Groundwater Bulletin 118, op. cit. 
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recharge also occurs by infiltration of irrigated water, rain, and ephemeral creek flows; however, direct 
surface recharge is greatly inhibited by clayey soil and the near-surface clay layer. 30 

WATER QUALITY 

Surface Water 

None of the creeks in the project area or immediate vicinity, including High Valley Creek, Alder 
Creek, and Kelsey Creek, are listed on the Central Valley RWQCB’s Section 303(d) list of impaired 
water bodies (see Regulatory Setting below for further information).  Clear Lake, which is located 
approximately ten miles northeast of the project area, is listed on the Section 303(d) list of impaired 
water bodies for both nutrients and mercury.  The Central Valley RWQCB has developed a total 
maximum daily load (TMDL) 31 for mercury pollution in Clear Lake.  The lake lies within a region 
naturally enriched in mercury and several mines used to operate in the Clear Lake watershed (that are 
now inactive).  The TMDL requires that mercury loads from the tributaries and direct surface water 
runoff into the lake be reduced to 80 percent of existing inputs. 32  Efforts to meet the reductions are 
focused on identifying and remediating hot spots of mercury loading. 

A nutrient TMDL was adopted by the Central Valley RWQCB in June 2006, and was later approved 
by the U.S. Environmental Protection Agency (EPA) on September 21, 2007.  Excess levels of 
phosphorus and nitrogen were identified as being of concern and were attributed to nuisance blooms 
of blue-green algae resulting from sources such as road erosion, agricultural activities, construction, 
timber harvesting, gravel mining, dredging, urban stormwater runoff, and sewage in septic overflows.  
The clarity of Clear Lake has greatly improved over the last 15 years, which may be related to Lake 
County’s implementation of activities aimed at reducing erosion in the watershed, near elimination of 
in-stream gravel mining, and cooperation with other stakeholders including the U.S. Forest Service. 33   

Groundwater 

The Central Valley RWQCB has characterized all groundwaters in the Central Valley region as being 
suitable or potentially suitable, at a minimum, for domestic and municipal supply, agricultural supply, 
industrial service supply, and industrial process supply.  Five groundwater springs are located within 
the Francisco Leasehold and are sampled twice a year for chemical data.  The results of the analysis 
indicate that the groundwater is predominantly calcium-magnesium bicarbonate in composition, with 
near-neutral to slightly alkaline pH (i.e., 6.5 to 8.2), and with hardness values ranging from 33 to 210 
milligrams of calcium carbonate per liter (mg CaCO3 / L). 34  In addition, water quality testing at Well 
                                                      

30  Ibid. 

31  The TMDL is the amount of loading that the water body can receive and still be in compliance with water quality 
objectives.  See Regulatory Setting for further information. 

32  Stormwater Management Plan, Fiscal Years 2003-2004 through 2007-2008, op. cit., p. 16. 

33  Lake County General Plan Update, op. cit., p. 11-2. 

34  Bottle Rock Power Plant, Staff Analysis of Petition to Change Ownership, Allow the Restart of Operation After 
Suspension, and Allow 11 Facility Design Changes, letter from Christopher Mayers, Compliance Project Manager, to 
Interested Parties, California Energy Commission, 2006, p. 39 Table 2a, accessed December 17, 2009 online at 
http://www.energy.ca.gov/sitingcases/bottlerock/index.html.  
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PTW-1 was completed as part of the December 2009 groundwater pumping test.  Exhibit 5.6-2 
summarizes the results. 

Exhibit 5.6-2 
Groundwater Sampling Results for Well PTW-1 
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Collayomi Valley Groundwater Basin 

DWR monitors a number of wells for water quality in the Collayomi Valley Groundwater Basin.  
Monitoring is not extensive enough to determine trends in groundwater quality or the overall character 
of groundwater in the basin; however, information obtained from the California Department of Health 
Services (DHS) indicates that iron and manganese have been detected above secondary water quality 
thresholds in Collayomi Valley, and sulfide was identified as a constituent of concern by Collayomi 
Valley stakeholders. 35   

Big Valley Groundwater Basin 

In 1999, the Lake County Flood Control and Water Conservation District adopted the Big Valley 
Groundwater Management Plan to manage groundwater resources.  Magnesium bicarbonate is the 
predominant groundwater type in Big Valley Basin, consisting of magnesium, calcium, and 
bicarbonate as the principal mineral constituents.  Chloride and sulfate are also present, but are 
secondary to bicarbonate.  Total dissolved solids range from 270 to 790 milligrams per liter (mg / L), 
averaging 535 mg / L, and boron is present in groundwater at concentrations that may be injurious to 
crops. 36  The Big Valley Groundwater Management Plan describes the TDS in most Big Valley 
groundwater as ranging from 350 to 1200 mg / L, averaging 400 to 500 mg / L. 37  Particularly during 

                                                      

35  Lake County Groundwater Management Plan, op. cit., p. 2-31. 

36  California’s Groundwater Bulletin 118, op. cit., p. 3. 

37  Big Valley Groundwater Management Plan, op. cit., p. 35. 
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the late fall, when groundwater levels are at their lowest, Big Valley occasionally has localized 
problems with geothermal features that contribute high levels of iron and boron. 38   

As described above, the Big Valley groundwater system is primarily recharged by percolation from 
creek channels and underflow from higher groundwater.  Because of the presence of near surface clay 
layers over most of the agriculturally developed portions of the valley, direct downward infiltration of 
irrigation water, wastewater, or rainfall is inhibited.  Therefore, contamination of the groundwater by 
fertilizer or sewage is greatly restricted and probably occurs on only a small scale in local areas. 39 

Hydrology and Water Quality – Regulatory Setting 

FEDERAL REGULATIONS  

Federal Emergency Management Agency 

FEMA administers the National Flood Insurance Program (NFIP) to provide subsidized flood 
insurance to communities that comply with FEMA regulations, limiting development in floodplains.  
FEMA also issues Flood Insurance Rate Maps (FIRM) that identify which land areas are subject to 
flooding.  These maps provide flood information and identify flood hazard zones in the community.  
The design standard for flood protection is established by FEMA, with the minimum level of flood 
protection for new development determined to be the 1-in-100 annual exceedence probability (AEP) 
(i.e., the 100-year flood event).   

Federal Clean Water Act 

The EPA is the lead federal agency responsible for water quality management.  The Clean Water Act 
(CWA) of 1972 is the primary federal law that governs and authorizes water quality control activities 
by the EPA as well as by states.  Various elements of the CWA address water quality, discussed next.  
Wetland protection elements administered by the U.S. Army Corps of Engineers (USACE) under 
Section 404 of the CWA, including permits to dredge or fill wetlands, are discussed in Section 5.5 
Biological Resources. 

Water Quality Criteria and Standards 

Under federal law, the EPA has published water quality regulations in Volume 40 of the Code of 
Federal Regulations (40 CFR).  Section 303 of the CWA requires states to adopt water quality 
standards for all surface waters of the United States.  As defined by the CWA, water quality standards 
consist of two elements: (1) designated beneficial uses of the water body in question; and (2) criteria 
that protect the designated uses.  Section 304(a) requires the EPA to publish advisory water quality 
criteria that accurately reflect the latest scientific knowledge on the kind and extent of all effects on 
health and welfare that may be expected from the presence of pollutants in water.  Where multiple 
uses exist, water quality standards must protect the most sensitive use.  In California, the EPA has 

                                                      

38  Lake County General Plan Issues and Alternatives Report, URS and Mintier & Associates, prepared for Lake County, 
July 2004, p. 21. 

39  Big Valley Groundwater Management Plan, op. cit., p. 37. 
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designated the State Water Resources Control Board (SWRCB) and its nine RWQCBs with authority 
to identify beneficial uses and adopt applicable water quality objectives.   

Section 401  

Under Section 401 of the CWA, an applicant for a Section 404 permit (to discharge dredged or fill 
material into waters of the United States) must first obtain a certificate from the appropriate state 
agency stating that the fill is consistent with the state’s water quality standards and criteria.  In 
California, the authority to either grant water quality certification or waive the requirement is 
delegated by the SWRCB to the nine RWQCBs.   

Section 402 

CWA Section 402 regulates construction-related stormwater discharges to surface waters through the 
National Pollutant Discharge Elimination System (NPDES) permit program, administered by the EPA.  
In California, the SWRCB is authorized by the EPA to oversee the NPDES program through nine 
RWQCBs.  The project site is located in the northwestern portion of the Central Valley RWQCB 
jurisdiction.  The NPDES General Permit for Stormwater Discharges Associated with Construction 
Activity (or General Permit) is required for projects that disturb more than one acre of land.  The 
current General NPDES Permit that covers stormwater discharges is described below under NPDES 
Permit System and Waste Discharge Requirements (WDR).   

The NPDES permitting process requires the applicant to file a public Notice of Intent (NOI) to 
discharge stormwater and to prepare and implement a Stormwater Pollution Prevention Plan 
(SWPPP).  The SWPPP must include a site map and a description of proposed construction activities.  
In addition, it must describe the Best Management Practices (BMP) that will be implemented to 
prevent soil erosion and discharge of other construction-related pollutants (e.g., petroleum products, 
solvents, paints, and cement) that could contaminate nearby water resources.  Permittees are required 
to conduct annual monitoring and reporting to ensure that BMPs are correctly implemented and 
effective in controlling the discharge of stormwater-related pollutants. 

Section 303(d) Impaired Waters List 

Under Section 303(d) of the CWA, states are required to develop lists of water bodies that would not 
attain water quality objectives after implementation of required levels of treatment by point-source 
dischargers (municipalities and industries).  Section 303(d) requires that every state develop a TMDL 
for each of the listed pollutants.  The TMDL is the amount of loading that the water body can receive 
and still be in compliance with water quality objectives.  The TMDL also can act as a plan to reduce 
loading of a specific pollutant from various sources to achieve compliance with water quality 
objectives.  The EPA must either approve a TMDL prepared by a state or, if it disapproves the state’s 
TMDL, issue its own.  NPDES permit limits for listed pollutants must be consistent with the waste 
load allocation prescribed in the TMDL.  After implementation of the TMDL, the problems that led to 
placement of a given pollutant on the Section 303(d) list are anticipated to be remediated. 

Antidegradation Policy 

The federal Antidegradation Policy, established in 1968, provides a means for maintaining and 
protecting water quality of surface waters by requiring that all activities with the potential to affect 
existing water quality undergo review and comment prior to any decision to approve or deny a permit 
or certificate for the activity.  The federal policy directs states to adopt a statewide policy that includes 
the following primary provisions:  
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• Existing in-stream uses and the water quality necessary to protect those uses shall be maintained 
and protected; 

• Where existing water quality is better than necessary to support fishing and swimming conditions, 
that quality shall be maintained and protected unless the state finds that allowing lower water 
quality is necessary for important local economic or social development; and  

• Where high-quality waters constitute an outstanding national resource, such as waters of national 
and state parks, wildlife refuges, and waters of exceptional recreational or ecological significance, 
that water quality shall be maintained and protected. 

STATE REGULATIONS 

Porter-Cologne Water Quality Control Act 

The Porter-Cologne Water Quality Control Act (Porter-Cologne Act) of 1969 is California’s statutory 
authority for the protection of water quality.  Under the Porter-Cologne Act, the State must adopt 
water quality policies, plans, and objectives that protect California’s waters for the use and enjoyment 
of its people.  The Porter-Cologne Act sets forth the obligations of the SWRCB and RWQCBs to 
adopt and periodically update water quality control plans (Basin Plans).  Basin Plans are the regional 
water quality control plans required by both the CWA and Porter-Cologne Act in which beneficial 
uses, water quality objectives, and implementation programs are established for each of the nine 
RWCQBs in California.  The Porter-Cologne Act also requires waste dischargers to notify the 
RWQCBs of their activities through the filing of Reports of Waste Discharge (RWD) and authorizes 
the SWRCB and RWQCBs to issue and enforce WDRs, NPDES permits, Section 401 water quality 
certifications, and other approvals.  The RWQCBs also have authority to issue waivers to RWDs and 
WDRs for broad categories of “low threat” discharge activities that have minimal potential for adverse 
water quality effects when implemented according to prescribed terms and conditions.  

Water Quality Control Plan for the Central Valley Basin 

The Fourth Edition of the Water Quality Control Plan for the Sacramento River and San Joaquin River 
Basins (Basin Plan), revised by the Central Valley RWQCB in September 2009, identifies the 
beneficial uses of water bodies and provides water quality objectives and standards for waters of the 
Sacramento River and San Joaquin River Basins (which includes the water bodies within Lake 
County).  State and federal laws mandate the protection of designated “beneficial uses” of water 
bodies.  State law defines beneficial uses as “domestic; municipal; agricultural and industrial supply; 
power generation; recreation; aesthetic enjoyment; navigation; and preservation and enhancement of 
fish, wildlife, and other aquatic resources or preserves” (Water Code Section 13050[f]).  The Basin 
Plan also identifies groundwater recharge as a protected beneficial use of water bodies in the project 
vicinity.  

The Basin Plan contains specific narrative and numeric water quality objectives for a number of 
physical properties (e.g., temperature, turbidity, and suspended solids), biological constituents (e.g., 
coliform bacteria), and chemical constituents of concern, including inorganic parameters, trace metals, 
and organic compounds.  Water quality objectives for toxic priority pollutants (i.e., select trace metals 
and synthetic organic compounds) are included in the Basin Plan as well as in the California Toxics 
Rule (CTR) that was adopted in May 2000. 
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State Nondegradation Policy 

In 1968, as required under the federal Antidegradation Policy described above, the SWRCB adopted a 
nondegradation policy aimed at maintaining high quality for waters in California.  The nondegradation 
policy states that the disposal of wastes into state waters shall be regulated to achieve the highest water 
quality consistent with maximum benefit to the people of the state and to promote the peace, health, 
safety, and welfare of the people of the state.  The policy provides as follows: 

• Where the existing quality of water is better than required under existing water quality control 
plans, such quality would be maintained until it has been demonstrated that any change would be 
consistent with maximum benefit to the people of the state and would not unreasonably affect 
present and anticipated beneficial uses of such water; and 

• Any activity which produces waste or increases the volume or concentration of waste and which 
discharges to existing high-quality waters would be required to meet waste discharge requirements 
which would ensure: 1) pollution or nuisance would not occur, and 2) the highest water quality 
consistent with the maximum benefit to the people of the state would be maintained. 

California Toxics Rule 

In May 2000, the SWRCB adopted, and the EPA approved, the CTR, which establishes numeric water 
quality criteria for approximately 130 priority pollutant trace metals and organic compounds.  The 
SWRCB subsequently adopted its State Implementation Policy (SIP) of Toxics Standards for Inland 
Surface Waters, Enclosed Bays, and Estuaries.  The SIP outlines procedures for NPDES permitting for 
toxic pollutant objectives that have been adopted in Basin Plans and in the CTR. 

NPDES Permit System and Waste Discharge Requirements 

The SWRCB and Central Valley RWQCB have adopted specific NPDES permits for a variety of 
activities that have potential to discharge wastes to waters of the state.  The SWRCB’s statewide 
stormwater permit for general construction activity (Order 2009-0009-DWQ) is applicable to all land-
disturbing construction activities that would disturb more than one acre.  This permit, which became 
effective on July 1, 2010, differs from the previous Order 99-08-DWQ in several ways, including 
revised requirements for monitoring and reporting, minimum BMPs and requirements, technology-
based numerical action and effluent limits, revised filing requirements, risk-based permitting, and 
preparation of a Rain Event Action Plan, among other changes.  All NPDES permits involve similar 
processes, including submittal of NOIs to the Central Valley RWQCB to discharge and 
implementation of BMPs to minimize those discharges.  The Central Valley RWQCB may also issue 
site-specific WDRs, or waivers to WDRs, for certain waste discharges to land or waters of the state.  
In particular, Central Valley RWQCB Resolution R5-2003-0008 identifies activities subject to waivers 
of RWDs and/or WDRs for a variety of activities, including minor dredging activities and construction 
dewatering activities that discharge to land. 

Construction activities subject to the general construction activity permit include clearing, grading, 
stockpiling, and excavation.  Dischargers are required to eliminate or reduce non-stormwater 
discharges to storm sewer systems and other waters.  The permit also requires dischargers to consider 
the use of permanent post-construction BMPs that will remain in service to protect water quality 
throughout the life of the project.  All NPDES permits also have inspection, monitoring, and reporting 
requirements.  In response to a court decision, the Central Valley RWQCB also implemented 
mandatory water quality sampling requirements in Resolution 2001-046 for visible and nonvisible 
contaminants in discharges from construction activities.  Water quality sampling is now required if the 
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activity could result in the discharge of turbidity or sediment to a water body that is listed as impaired 
under Section 303(d) because of sediment or siltation, or if a release of a nonvisible contaminant 
occurs.  Where such pollutants are known or should be known to be present and have the potential to 
contact runoff, sampling and analysis is required.  NPDES permits require the implementation of 
design and operational BMPs to reduce the level of contaminant runoff.  Types of BMPs include 
source controls, treatment controls, and site planning measures. 

Discharges subject to the SWRCB’s NPDES general permit for construction activity must develop and 
implement a SWPPP.  The SWPPP includes a site map and description of construction activities and 
identifies the BMPs that will be employed to prevent soil erosion and discharge of other construction-
related pollutants (e.g., petroleum products, solvents, paints, and cement) that could contaminate 
nearby water resources.  A monitoring program is generally required to ensure that BMPs are 
implemented according to the SWPPP and are effective at controlling discharges of stormwater-related 
pollutants. 

Safe Drinking Water Act 

Under the Safe Drinking Water Act (Public Law 93-523), passed in 1974, the EPA regulates 
contaminants of concern to domestic water supply.  Contaminants of concern relevant to domestic 
water supply are defined as those that pose a public health threat or that alter the aesthetic acceptability 
of the water.  These types of contaminants are regulated by EPA primary and secondary Maximum 
Contaminant Levels (MCLs).  MCLs and the process for setting these standards are reviewed 
triennially.  Amendments to the Safe Drinking Water Act, enacted in 1986, established an accelerated 
schedule for setting drinking water MCLs. 

The EPA has delegated to DHS the responsibility for administering California’s drinking water 
program.  DHS is accountable to the EPA for program implementation and for adopting standards and 
regulations that are at least as stringent as those developed by the EPA. 

Title 22 of the California Code of Regulations (Article 16, Section 64449) also defines secondary 
drinking water standards, which were established primarily for reasons of consumer acceptance 
(i.e., taste) rather than health issues.  For mineralization (i.e., TDS and chloride), the secondary 
standards are expressed in the form of recommended, upper, and short-term MCLs.  The 
recommended, upper, and short-term MCLs for TDS are 500, 1,000, and 1,500 mg / L, respectively.   

Groundwater Hydrology 

California groundwater law is complicated because of the variety of groundwater rights recognized in 
the state.  Groundwater is classified as either a subterranean stream or percolating groundwater.  A 
subterranean stream exists when the flow of groundwater is confined to a known and defined 
subsurface channel.  Groundwater not flowing as a subterranean stream is classified as percolating 
groundwater.  Subterranean streams are subject to surface water law, which recognizes riparian and 
appropriative rights, and are regulated by the SWRCB.  Percolating groundwater is subject to general 
court-enforced principles of groundwater law, which recognizes overlying and appropriative rights.  
This latter category of groundwater can be regulated by ordinances adopted at the local level but is 
generally not subject to SWRCB regulation or oversight. 
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REGIONAL / COUNTY / LOCAL REGULATIONS  

Lake County Clean Water Program Stormwater Management Plan 

The Lake County Clean Water Program (Program), which is implemented by Lake County, the City of 
Lakeport and the City of Clearlake, addresses stormwater discharges to Clear Lake.  On December 8, 
1999, EPA promulgated regulations, known as Phase II, requiring permits for stormwater discharges 
from Small MS4s and from construction sites disturbing between one and five acres of land.  Lake 
County has been designated as a Phase II Municipality.   

The Program developed a Stormwater Management Plan (SWMP) to describe their approach to 
reducing stormwater pollution and to serve as the basis for the Program’s NPDES permit application 
to the Central Valley RWQCB.  This SWMP describes how pollutants in local stormwater runoff will 
be controlled and defines the BMPs designed to address illicit discharges, construction site stormwater 
runoff, and post-construction stormwater.  On July 7, 2004, Lake County, the City of Lakeport, and 
the City of Clearlake were authorized to discharge from those municipality’s MS4s under the General 
Permit, provided that the municipalities implement and monitor the SWMP and are in full compliance 
with the requirements and prohibitions of the General Permit. 

Lake County Watershed Protection District 

The Lake County Watershed Protection District administers the National Flood Insurance Program for 
Lake County, plans and implements flood control projects, and conducts groundwater management 
planning and watershed management planning.  The Lake County Watershed Protection District is 
administered as a division of the County’s Department of Public Works.   

Lake County General Plan 

The Public Facilities and Services Element of the Lake County General Plan includes goals and 
policies that are relevant to an assessment of the project’s potential impacts on flooding and water 
quality.  The following is a list of applicable policies.  

Goal PFS4:  To ensure the management of stormwater in a safe and environmentally sensitive manner 
through the provision of adequate storm drainage facilities to protect people and property and maintain 
the quality of receiving waters. 

Policy PFS-4.1 Adequate Storm Drainage Facilities:  The County shall ensure stormwater 
collection and drainage facilities are properly designed and sited and incorporate public safety as well 
as efficient use of water criteria. 

Policy PFS-4.2 Development Requirements:  The County shall encourage project designs that 
minimize drainage concentrations and impervious coverage, compliment groundwater recharge, avoid 
floodplain areas, and where feasible, be designed to provide a natural watercourse appearance and that 
maintain natural watershed functions. 

Policy PFS-4.3 Stormwater Detention Basins:  The County shall require stormwater detention 
basins that are designed to ensure public safety, be visually unobtrusive, provide temporary or 
permanent wildlife habitat values, and where feasible provide recreational uses. 

Policy PFS-4.4 Drainage Management Program:  The County shall initiate a countywide drainage 
and flood management program to manage flood risk, protect soils from erosion, control stormwater, 
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minimize impacts on existing drainage facilities, and maintain natural watershed functions where 
feasible. 

The Health and Safety Element of the Lake County General Plan includes goals and policies that are 
relevant to an assessment of the project’s potential impacts on flooding.  The following is a list of 
applicable policies.  

Goal HS-6:  To minimize the possibility of the loss of life, injury, or damage to property as a result of 
flood hazards. 

Policy HS-6.3 Flood Control Measures:  Flood control measures should be considered as part of an 
overall community development plan, and should advance the goals of recreation, resource 
conservation, preservation of natural riparian habitat, and scenic values of the County's streams, 
creeks, and lakes. 

Policy HS-6.8 Mapping of Flood Hazard Areas:  The County shall require that tentative and final 
subdivision maps and approved site plans delineate areas subject to flooding during a 100-year flood 
event. 

The Geothermal Resources Element of the Lake County General Plan includes goals and policies that 
are relevant to an assessment of the project’s potential impacts on water quality.  The following is a 
list of applicable policies.  

Policy GR-2.5 Directional Drilling:  The County shall encourage resource developers to plan for and 
use directional drilling and other measures designed to minimize land disturbance wherever feasible 
and appropriate to avoid environmental impacts. 

Policy GR-2.6 Avoid Use of Water Needed for Other Land Uses:  The County shall ensure that 
geothermal projects do not adversely impact water needed for other beneficial uses. 

Policy GR-2.7 Water Conservation and Recycling:  The County shall encourage the development of 
generating technologies that have the potential to use less water and to increase the use of recycled 
water and wastewater. 

Policy GR-2.8 Determination of Water Resource Needs:  The County should coordinate with the 
geothermal industry and other interested agencies to determine long-term water needs of the 
geothermal industry for proper geothermal reservoir maintenance. 

Policy GR-2.9 Prevention and Detection of Water Pollution:  Geothermal operators shall utilize 
best available control technologies to prevent and rapidly detect water pollution. 

Policy GR-2.12 Erosion Control and Soil Stabilization: Erosion control and soil stabilization 
techniques, including post-construction best management practices (BMPs), shall be implemented and 
continued throughout the life of each project. 

The Water Resources Element of the Lake County General Plan includes goals and policies that are 
relevant to an assessment of the project’s potential impacts on water quality and quantity.  The 
following is a list of applicable policies:  

Goal WR-1:  To provide for the current and long-range water needs of the County and for the 
protection of the quality and quantity of groundwater resources. 
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Goal WR-2:  To protect the quality of surface and groundwater resources to meet the needs of all 
beneficial users.   

Policy WR-2.1 Protect Surface & Ground Water Quality:  All proposed land use and development 
plans should be evaluated as to their potential to create surface and groundwater contamination 
hazards from point and non-point sources.  Effects include, but are not limited to: soil erosion; direct 
discharge of potentially harmful substances; ground leaching from storage of raw materials, petroleum 
products, or wastes; floating debris by runoff from the site. 

Policy WR-2.2 NPDES Enforcement:  The County shall continue to monitor and enforce provisions 
to control nonpoint source water pollution contained in the United States Environmental Protection 
Agency NPDES program. 

Policy WR-2.3 Construction Site Sediment Control:  The County shall continue to enforce 
provisions to control erosion and sediment from construction sites. 

Policy WR-2.4 Best Management Practices:  The County shall continue to require the use of 
feasible and practical BMPs to protect surface water and groundwater from the adverse effects of 
construction activities and urban runoff. 

Policy WR-2.5 Stormwater Runoff:  The County shall ensure the design of facilities and 
management of stormwater runoff in a safe and environmentally sustainable manner.  This will be 
accomplished through the proper siting, design and operation and maintenance of storm drainage 
collection and drainage facilities so as to protect the people, property and environment including the 
quality of runoff water and receiving water. 

Policy WR-2.6 TMDL Implementation:  The County shall evaluate land use and development plans 
for their potential to cause an exceedance of the municipal waste load allocation for any TMDL under 
implementation, and to the maximum extent possible shall ensure that projects do not cause or 
contribute to water quality impairment. 

Goal WR-4:  To manage the water resources in Lake County’s diverse watersheds and develop new 
sources of surface water and enhance groundwater recharge. 

Policy WR-4.3 Use of Stormwater Runoff:  The County will incorporate, through approval, design 
and siting, actions to more efficiently use stormwater runoff in a manner that supports the County’s 
existing watersheds and streams, which serve a critical groundwater recharge function. 

Goal WR-5:  Encourage efficient use of water for new and existing land uses. 

Policy WR-5.4 Efficient Use of Water Supplies:  The County shall promote efficient use of surface 
and groundwater resources to maintain a supply for all reasonable and beneficial uses within the 
County that is affordable and reasonable to the type of use of the water supply, and shall take 
appropriate measures to discourage unreasonable use and waste in the issuance of discretionary 
entitlements. 

Policy WR-5.8 Reclaimed Wastewater:  The County shall take appropriate measures in the issuance 
of discretionary entitlements and the application of zoning districts to seek out opportunities to expand 
the utilization of reclaimed wastewater (tertiary treated and secondary treated) for other reasonable and 
beneficial uses.  Those uses include, but are not limited to: groundwater recharge, irrigation of 
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agricultural lands, irrigation of landscaped areas, geothermal recharge, and environmental restoration 
and enhancement projects. 

Policy WR-5.9 Expand Use of Reclaimed Wastewater:  To augment groundwater supplies and to 
conserve potable water for domestic purposes, the County should seek opportunities to expand the use 
of reclaimed wastewater for all beneficial uses. 

Lake County Code, Stormwater Management Ordinance 

Chapter 29: Stormwater Management Ordinance 

The Stormwater Management Ordinance from the Lake County Code 40 (Ord. No. 2772, Section 1, 5-
16-2006), adopted on May 16, 2006, includes general provisions, prohibited discharges, regulations 
and requirements, inspection and monitoring, and enforcement for stormwater.  This ordinance applies 
to all water entering the County storm drainage system or natural surface water generated or deposited 
on lands within unincorporated Lake County generated by facilities or premises subject to the State 
Construction General Permit.  This ordinance requires the implementation of BMPs to control the 
discharge of pollutants, notification of spills, and post-construction performance and maintenance 
requirements for BMPs. 

Chapter 30: Grading Ordinance 

The Grading Ordinance of the Lake County Code (Ord. No. 2830, Section 1, 7-17-2007), adopted on 
July 16, 2007, specifies requirements and limits on grading activities and is intended to protect 
watercourses and other water bodies from nutrients, sediments, or other deleterious materials during 
grading; to protect fish, wildlife and their habitats; and to promote the retention and restoration of 
riparian vegetation.  Some of the general requirements that apply to all grading include: 1) minimizing 
the amount of soil exposed at any one time by proper coordination of grading and construction; 
2) diverting runoff away from steep, bare slopes or other critical areas with proper diversion structures 
such as barriers, berms, ditches, or other devices; 3) designing grading slopes to be compatible with 
the adjacent area and to cause minimal disturbance to the terrain and natural features; 4) preventing 
silt, sedimentation, dust, or other materials exceeding the natural background levels from leaving the 
disturbed area through the use of BMPs; 5) retaining as much natural vegetation as possible on-site to 
stabilize hillsides, retain moisture, minimize erosion and siltation, and preserve natural habitat; 
6) conducting routine site inspections to ensure that erosion and dust control measures are in place and 
functioning properly and to correct problems where needed; and 7) grading proposed in areas of 
naturally occurring asbestos (NOA) shall comply with the asbestos dust mitigation measures.  
Additional discussion of the Lake County Grading Ordinance as it relates to protection of wildlife and 
their habitats can be found in Section 5.5 Biological Resources. 

The grading season, which includes activities such as excavation, filling, vegetation clearing, or other 
disturbance of the soil, is defined in the Lake County Code as being restricted to the time between 
April 15 and October 15, unless authorized by the Administrative Official.  The actual dates of this 
defined grading period may be adjusted according to weather and soil conditions at the discretion of 
the Administrative Official.  Additional grading season requirements include: 1) All sites shall have 
erosion control measures in place by the end of the grading season of any given year.  Onsite 
construction slash and debris shall be removed and any remaining spoil piles shall be stabilized or 
                                                      

40  Lake County Municipal Code, Chapter 29: Stormwater Management Ordinance, codified through Ordinance No. 2877, 
Lake County, passed October 21, 2008, effective November 20, 2008.  Accessed January 5, 2010 online at 
http://library2.municode.com/default-test/home.htm?infobase=16438&doc_action=whatsnew.  
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removed; 2) No winter grading shall be permitted on sites with a severe erosion hazard rating or 
within a watercourse corridor (unless waived by the Board of Supervisors); 3) In addition to the 
normal requirements for a grading permit application, the applicant shall submit a statement detailing 
why it is necessary to conduct winter grading activities; 4) If the site will be active during the winter 
period, permanent sediment and erosion control BMPs shall be in place including, but not limited to 
paving or rocking of the site entrance or driveway; 5) The smallest practicable area of land shall be 
exposed at any one time and the time of exposure shall be minimized; 6) During the winter period, 
temporary or permanent erosion control measures shall be in place at the end of each workday and 
before any weather event.  No grading activities shall take place during major storm events; 7) During 
the winter period, the site shall be regularly monitored by the permittee, especially following any 
weather event, to monitor the effectiveness of erosion control measures.  Erosion control measures that 
fail or prove to be ineffective shall be modified so as to create an effective means of erosion control 
and/or sediment retention; and 8) Grading in mapped NOA areas shall consider the dust suppression 
advantages of performing the work during damp soil conditions. 

Specifically regarding construction of bridges, the Grading Ordinance (Sec. 30-10) requires that 
bridges built to span a watercourse shall be constructed to avoid altering the stream channel wherever 
possible, as much native riparian vegetation as possible shall be retained, and shall be constructed in 
compliance with requirements, when necessary, of the California Department of Fish and Game, the 
United States Army Corps of Engineers, Lake County Hydrology Design Standards, the Lake County 
Floodplain Management Ordinance, and any other agency with jurisdiction over the project. 

Section 30-8, Watercourses and Drainages, states that a setback shall be established from any 
watercourse corridor, based on the watercourses’ Erosion Hazard Rating and watercourse 
classification.  Within a watercourse or drainage: 1) No person shall change or cause to change the 
drainage patterns in any manner which changes the place of entry of such waters to his land, or to 
change the velocity and/or place of exit of waters from his land so as to cause damage to adjacent 
properties; 2) Fill placed in the FEMA-mapped floodplain shall be consistent with the requirements of 
the Lake County Code, Floodplain Management Ordinance; 3) Excavated materials shall not be 
deposited or stored in or alongside watercourses, or where the materials may be displaced by high 
water or storm runoff mechanical disturbance, or wind erosion; 4) All soil disturbances shall use 
appropriate BMPs to the maximum extent practicable to prevent or minimize the discharge of 
sediments to the County's stormwater conveyance system; 5) Critical areas such as watercourse 
corridors and drainage channels shall be protected against erosion and construction site runoff; 6) Cut 
and fill slopes shall be provided with subsurface drainage as necessary for stability; 7) All drainage 
devices shall be designed to carry surface water to the nearest practicable drainage facility approved 
by the Administrative Official and erosion in the area of discharge shall be prevented by installation of 
non-erosive down drains or other devices; 8) Where necessary, check dams, riprap, interceptor drains, 
terraces or other devices or methods shall be employed to control erosion and ensure stability; and 
9) When drainage swales are used to divert surface waters, they shall be vegetated or protected, as 
necessary. 

Section 30-15, Dust Control, states that: 1) 15.2 asbestos dust mitigation measures shall be utilized for 
all grading located where naturally occurring asbestos is disturbed; 2) Proper equipment and adequate 
water and / or dust palliatives, minimized vehicular speeds, installation and maintenance of cover 
crops and avoidance of work during periods of sustained high winds shall be used to minimize 
airborne particulates; 3) If the grading project is located in a mapped NOA area or if soils containing 
greater than one-quarter (0.25) percent asbestos are subject to disturbance, grading activities shall meet 
the requirements of the asbestos dust mitigation plan; and 4) Serpentine materials shall not be used for 
surfacing and are required to be encapsulated and maintained with non-asbestos containing cover 
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material that will prevent the release of asbestos fibers pursuant to the specifications of the approved 
plan. 

Lake County Zoning Ordinance 

Article 41, Sec. 21-41 Performance Standards, of the Lake County Zoning Ordinance 41 includes 
erosion control standards that apply to all development projects in commercial or industrial zoning 
districts.  Although the project site is not zoned commercial or industrial, these standards should still 
be applied because of the industrial nature of the proposed project.  The Zoning Ordinance also 
includes standards for handling, storage, and disposal of liquid, solid, and hazardous wastes that 
applies to all zoning districts.  

Article 41.6 Erosion Control: 

(a) The smallest practical area of land shall be exposed at any one time during development; 

(b)  When land is exposed during development, the exposure shall be kept to the shortest practical 
period of time; 

(c)  Natural features such as trees, groves, natural terrain, waterways, and other similar resources shall 
be preserved where feasible; 

(d)  Temporary vegetation and / or mulching shall be used to protect critical areas exposed during 
development; 

(e)  The permanent final vegetation and structures shall be installed as soon as practical in the 
development; 

(f)  Wherever feasible the development shall be fitted to the topography and soils to create the least 
erosion potential; 

(g)  Provisions shall be made to effectively accommodate the increased runoff caused by changed soil 
and surface conditions during and after development; and 

(h)  Sediment basins (debris basins, desilting basins, or silt traps) shall be installed and maintained to 
remove sediment from runoff waters from land undergoing development where needed. 

Article 41.10 Liquid, Solid, and Hazardous Wastes: 

(a) All uses are prohibited from discharging liquid, solid, toxic or hazardous wastes onto or into the 
ground and into streams, lakes or rivers.  Discharge into a public or private waste disposal system 
in compliance with applicable local, State, and federal laws and regulations is permitted; 

(b) Wastes detrimental to a public sewer system or a sewage treatment plant shall not be discharged to 
a public sewer system unless they have been pretreated to the degree required by the authority 
having jurisdiction over the sewerage system; 

                                                      

41  Lake County Zoning Ordinance, Lake County, Undated.  Accessed January 4, 2010 online at 
http://www.co.lake.ca.us/Government/Codes-Ordinances/Zoning_Ordinance.htm.  
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(c) The handling and storage of hazardous materials, the discharge of hazardous materials into the air 
and water; and disposal of hazardous waste in connection with all uses shall be in conformance 
with all applicable local, State and federal regulations; 

(d) All burning of waste materials accessory to any use shall be in compliance with the Lake County 
Air Pollution Control District rules and regulations; and 

(e) The disposal or dumping of solid waste accessory to any use, including, but not limited to, slag, 
paper and fiber wastes, or other industrial wastes shall be in compliance with applicable local, 
state, and federal laws and regulations. 

Hydrology and Water Quality – Significance Criteria 

The hydrology and water quality analysis uses significance criteria from Appendix G of the CEQA 
Guidelines.  According to these criteria, the project would have a significant hydrology and water 
quality impact if it would: 

• Cause substantial flooding, erosion, or siltation or intensify the potential for property damage and 
risk to lives from flooding; 

• Violate any water quality standards or waste discharge requirements, or otherwise substantially 
degrade water quality. 

• Substantially deplete groundwater or interfere substantially with groundwater recharge such that 
there would be a net deficit in aquifer volume or a lowering of the local groundwater table level 
(e.g., the production rate of preexisting nearby wells would drop to a level that would not support 
existing land uses or planned uses for which permits had been granted); 

• Substantially alter the existing drainage pattern of the site or area, including through the alteration 
of the course of a stream or river, in a manner that would result in substantial erosion or siltation 
on- or off-site; 

• Create or contribute to runoff water that would exceed the capacity of existing or planned 
stormwater drainage systems or provide substantial additional sources of polluted runoff;  

• Substantially increase the volume or rate of surface runoff in a manner that would result in 
flooding on- or off-site; 

• Place housing within a 100-year flood hazard area that would impede or redirect flood flows.  
Expose people or structures to a significant risk of loss, injury, or death involving flooding, 
including flooding as a result of the failure of a levee or dam; and 

• Expose people or structures to inundation by seiche, tsunami, or mudflow. 
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Hydrology and Water Quality – Impacts / Environmental Consequences and 
Mitigation Measures 

LESS-THAN-SIGNIFICANT IMPACTS 

Based on the project location and analysis conducted as part of this EIR / EA, it has been determined 
that the proposed project would have no or less-than-significant impacts for the following significance 
criteria: 

• Place housing within a 100-year flood hazard area structures that would impede or redirect flood 
flows.  Expose people or structures to a significant risk of loss, injury, or death involving flooding, 
including flooding as a result of the failure of a levee or dam. 

The project area is not located within a 100-year floodplain.  No structures are proposed within a 
100-year flood plain.  Therefore, there would be no impact related to exposing people or structures 
to risk because of 100-year flood zones. 

• Expose people or structures to inundation by seiche, tsunami, or mudflow.   

A seiche is a tide-like rise and drop of the surface of a landlocked body of water (e.g., a lake).  A 
tsunami, or tidal wave, is a huge sea wave that is caused by seismic activity or other disturbance of 
the ocean floor.  The project is located approximately 36 miles from the coastline and does not 
include a landlocked body of water.  The topography of the project site is that of gentle rolling 
hills and riparian corridor.  Therefore, the project site is not susceptible to inundation by seiche, 
tsunami, or mudflow.  There would be no impact associated with seiche, tsunami, or mudflow, and 
people or structures would not be exposed to a significant loss, injury, or death by such events. 

IMPACT ANALYSIS  

Impact 5.6-1 Degradation of Water Quality from Erosion and Sedimentation from Short-Term 
Construction Activities   
Project implementation would result in ground disturbance from grading and construction 
activities that would result in soil erosion and sedimentation degrading downstream water 
bodies.  This would be a significant impact. 

Project construction would require the excavation and transportation of large quantities of material that 
could enter watercourses through several means, including wind erosion, water erosion, and 
mechanical abrasion of earthen materials in exposed work areas and from spillage from mechanical 
equipment and haul trucks.  Approximately 22.5 acres of disturbance, including clearing of vegetation 
and grading, would occur within the project site and would expose soils and rock materials to erosion.  
This would include 9.12 acres for the West Pad, 7.6 acres for the East Pad, and 5.79 acres for the 
access road to the East Pad.  Approximately 55,000 cubic yards of soil would be excavated on both the 
East and West Pad sites.  Construction of a road connecting the two well pads would require 
40,000 cubic yards of soil excavation.  In addition, fill areas (approximately 270,000 cubic yards total) 
would be exposed to potential erosion until stabilized by vegetation cover.  Furthermore, soil 
stockpiles and excavated areas would be exposed to runoff; if not managed properly, the runoff could 
cause increased erosion, which in turn would increase sediments carried downstream.  Pipeline 
construction would involve installing stanchions to support the aboveground steam pipeline.  
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However, the pipeline would be located along existing roadways and would involve relatively minimal 
land disturbance.   

Soil erosion from grading and construction activities of the proposed well pads and access road could 
result in a substantial adverse change associated with sediment discharge into High Valley Creek.  
High turbidity caused by sediment could lead to increased water temperatures and decreased dissolved 
oxygen concentrations, as well as nutrient loading, all of which individually or in combination could 
be detrimental to water quality and aquatic species.  Excessive sediment discharge into a water body 
could result in sediment accumulation in the channel, which would be referred to as sedimentation.  
Sedimentation would change streambed characteristics, and could reduce the infiltration capacity of 
the creek or reservoir bottom and smother aquatic vegetative growth and biota.   

In addition, High Valley Road would provide the primary access to the project site.  Construction 
vehicles would track mud and dirt onto the site, which would contribute to sediment discharges to 
High Valley Creek.  The proposed access road to cross High Valley Creek would require the 
construction of a clear span bridge.  Bridge construction could result in substantial adverse effects to 
water quality from work within or adjacent to the creek banks.  However, proposed Mitigation 
Measure 5.5-3(a) (Section 5.5 Biological Resources) would require that bridge construction be 
conducted when High Valley Creek was dry or at a low water flow to avoid stream erosion and 
siltation effects.   

Given the scale of the proposed excavation and site grading, erosion and sediment discharges during 
project construction could violate water quality standards and otherwise substantially degrade water 
quality.  This would be a significant impact.   

As outlined below, mitigation measures to reduce impacts associated with erosion and sedimentation 
during the project construction would include the development of (1) a project-specific SWPPP, (2) an 
Erosion Control Plan, (3) a Soil Erosion Control and Sedimentation Prevention Plan (SECSPP), 
(4) Erosion Control Inspection and Repair Standards, (5) Erosion Control Procedural Guidelines, and 
(6) Site Inspection Requirements.  The following mitigation measures include compliance with 
existing regulations, owner-proposed measures, and additional mitigation measures.   

Mitigation Measure 5.6-1(a)  Stormwater Pollution Prevention Plan  The project sponsor shall 
prepare and submit a project-specific Stormwater Pollution Prevention Plan (SWPPP) and any other 
necessary engineering plans and specifications for pollution prevention and control.  Before the 
approval of grading permits and improvement plans, the project sponsor shall consult with the County 
of Lake and the Central Valley RWQCB to acquire the appropriate regulatory approvals that may be 
necessary to obtain a SWRCB statewide NPDES General Permit for stormwater discharges associated 
with construction and land disturbance activities, and any other necessary site-specific Waste 
Discharge Requirements (WDRs).  The SWPPP shall specify and locate Best Management Practices 
(BMPs) to manage and treat stormwater runoff from the site, in accordance with the September 2, 
2009 Construction General Permit (Order No.  2009-09-DWQ) that incorporated significant changes 
to the NPDES permit requirements as of July 1, 2010.   
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The SWPPP shall include, as applicable, all BMPs required in Attachment C of the Construction 
General Permit for Risk Level 1 dischargers, Attachment D for Risk Level 2 dischargers, or 
Attachment E for Risk Level 3 dischargers (as determined appropriate).  The SWPPP shall include all 
regulations and recommendations from the Lake County Clean Water Program Advisory Council and 
Construction Site Stormwater Runoff Control Workgroup.  In addition, recommended BMPs, subject 
to review and approval by the Central Valley RWQCB, will include the measures listed below.  
However, the measures themselves may be altered, supplemented, or deleted during the Central Valley 
RWQCB’s review process. 

The SWPPP shall demonstrate how treatment control measures (e.g., bioretention, vegetated swales, 
sedimentation basins, infiltration trenches) targeting the project-specific contaminants including 
sediment, metals, oil and grease, trash and debris, and oxygen-demanding substances will be 
incorporated into the project.  The SWPPP shall demonstrate that the project has the land area 
available to support the proposed BMP facilities, sized per the required water quality design storm.   

• Scheduling: 

 To reduce the potential for erosion and sediment discharge, schedule construction to minimize 
ground disturbance during the rainy season.  Schedule major grading operations during the dry 
season when practical, and allow enough time before rainfall begins to stabilize the soil with 
vegetation or to install sediment-trapping devices. 

 Sequence construction activities to minimize the amount of time that soils remain disturbed. 

 Stabilize all disturbed soils as soon as possible following the completion of ground disturbing 
work. 

 Install erosion and sediment control BMPs before the start of any ground-disturbing activities. 

• Erosion and Sedimentation: 

 Preserve existing vegetation in areas where no construction activity is planned or where 
construction activity will occur at a later date. 

 Stabilize and re-vegetate disturbed areas as soon as possible after construction with planting, 
seeding, and/or mulch (e.g., straw or hay, erosion control blankets, hydromulch, or other 
similar material), in accordance with the regulations and recommendations outlined in the 
Lake County, City of Clearlake, and City of Lakeport joint Stormwater Management Plan 
(SWMP).   

 Cover and maintain soils stockpiles properly to prevent loss of topsoil from wind or other 
means of disturbance. 

 Install silt fences, coir rolls, and other suitable measures around the perimeter of the areas 
affected by construction and staging areas and around riparian buffers, storm drains, 
temporary stockpiles, spoil areas, stream channels, swales, downslope of all exposed soil 
areas, and in other locations determined necessary to prevent off-site sedimentation. 

 Develop a wet-weather contingency plan stating which BMPs will be used and describing use 
of erosion and sediment controls such as straw-waddles, coir logs, and sediment fences. 
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 Install temporary slope breakers during the rainy season on slopes greater than 5 percent 
where the base of the slope is less than 50 feet from a water body, wetland, or road crossing. 

 Detain and treat stormwater using sedimentation basins, sediment traps, baker tanks, vegetated 
swales, or other low impact development (LID) measures to ensure that discharges to 
receiving waters meet applicable water quality objectives. 

 Install fiber rolls, straw-wattles, coir logs, silt fences, or other effective devices along drainage 
channels to prevent soils from moving into creeks. 

 Install check dams, level spreaders, water bars, rock outlet protection for culverts, grade 
stabilization structures, or other devices to slow the velocity of stormwater runoff and reduce 
erosion potential. 

 Use treatment trains where feasible. 

• Tracking Controls: 

 Grade and stabilize construction site entrances and exits to prevent runoff from the site and to 
prevent erosion. 

 Maintain access roads throughout the construction period. 

 Stabilize temporary roads and construction entrances to minimize erosion and prevent mud 
and dirt from being tracked off-site. 

• Non-stormwater Controls: 

 Check construction equipment regularly for leaks. 

 Refuel vehicles and equipment away from receiving waters and storm drainages, contain the 
area to prevent run-on and run-off, and promptly clean up spills. 

• Waste Management and Hazardous Materials Pollution Control: 

 Remove trash and construction debris from the project area daily; identify means of waste 
disposal.   

 Locate sanitary facilities a minimum of 300 feet from receiving waters; maintain sanitary 
facilities regularly. 

 Document all pollutants that are likely to be used during construction that could be present in 
stormwater drainage and non-stormwater discharges, and other types of materials used for 
equipment operation. 

 Store all hazardous materials in an area protected from rainfall and stormwater run-on and 
prevent the off-site discharge of hazardous materials. 

 Minimize the potential for contamination of receiving waters by maintaining spill containment 
and cleanup equipment on-site, and by properly labeling and disposing of hazardous wastes. 
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 Use only water for equipment washing; do not use any soaps, solvents, degreasers, or other 
similar products or methods unless all of the discharge is collected for appropriate off-site 
disposal. 

 Locate waste collection areas close to construction entrances and away from roadways, storm 
drains, and receiving waters. 

 Inspect dumpsters and other waste and debris containers regularly for leaks and remove and 
properly dispose any hazardous materials and liquid wastes placed in these containers; 
place trash receptacles under roofs or cover with plastic sheeting at the end of each workday 
and during rainy weather.   

 Train construction personnel in proper material delivery, handling, storage, cleanup, and 
disposal procedures. 

• BMP Inspection, Maintenance, and Repair: 

 Conduct BMP inspections on a regular basis and daily during storms. 

 Immediately repair or replace equipment that has failed; provide sufficient devices and 
materials (e.g., silt fence, coir rolls, and erosion blankets) throughout project construction to 
enable immediate corrective maintenance and repair. 

• Monitoring and Reporting: 

 Develop monitoring and reporting procedures for Numeric Action Levels (NALs) and 
Numeric Effluent Limits (NELs) for pH and turbidity, based on the project site’s established 
level of risk; monitor and report water quality discharges from the site for pH and turbidity; 
monitor locations downstream of the project to assess the effectiveness of turbidity control 
measures.   

 Provide the required documentation for SWPPP inspections, maintenance, and repair 
requirements; identify personnel who will perform monitoring and inspection activities in the 
SWPPP. 

 Maintain written records of inspections, spills, BMP-related maintenance activities, corrective 
actions, and visual observations of off-site discharges of sediment or other pollutants, as 
required by the Central Valley RWQCB. 

 Retain a copy of the approved SWPPP on the construction site. 

• Post-construction BMPs: 

 Identify BMP technology, location, and size to manage long-term stormwater runoff from the 
well pads as well as inspection and maintenance responsibilities; reduce hydromodification to 
the maximum extent practicable.   

 Re-vegetate all temporarily disturbed areas, where required, after construction activities are 
completed. 
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 Remove any remaining construction debris and trash from the project site on project 
completion. 

 Phase the removal of temporary BMPs as necessary to ensure stabilization of the site. 

 Maintain post-construction site conditions to avoid formation of unintended drainage 
channels, erosion, or areas of sedimentation. 

 Correct post-construction site conditions as necessary to comply with the SWPPP. 

Mitigation Measure 5.6-1(b)  Erosion Control Plan  The project sponsor’s drainage plan shall 
include a County-approved Erosion Control Plan that specifies controls for winterization, dust, 
erosion, and pollution during project construction.  This plan shall conform to all standards adopted by 
the County.  Many elements of the drainage plan may overlap with the SWPPP.  The plan shall 
describe the BMPs to be used during and following construction to control pollution resulting from 
both stormwater and construction water runoff.  The plan shall also include locations of vehicle and 
equipment staging, portable restrooms, mobilization areas, and planned access routes.  A mitigation 
plan, approved by Lake County, shall be acquired prior to the start of grading activities in the 
restricted time between October 15 and April 15, in accordance with the Lake County Grading 
Ordinance. 

Mitigation Measure 5.6-1(c)  Erosion Control Inspection & Repair  The project sponsor shall 
monitor erosion on an ongoing basis during the rainy season.  Inspections shall include all cut and fill 
slopes and other disturbed areas.  Erosion problems shall be immediately repaired.  If temporary 
repairs are necessary during the rainy season, the project sponsor shall complete permanent repairs to 
those erosion problems by October 10 of each year.   

Mitigation Measure 5.6-1(d)  Soil Erosion Control and Sedimentation Prevention Plan (SECSPP)  
The project sponsor shall prepare a Soil Erosion Control and Sedimentation Prevention Plan 
(SECSPP).  The SECSPP shall identify the appropriate measures to control sedimentation and erosion.   

Significance After Mitigation  When implemented, these mitigation measures would reduce impacts 
to water quality from erosion and sedimentation resulting from project-related grading and 
construction activities to less-than-significant levels.   

Responsibility and Monitoring  Responsibility and monitoring are discussed separately below for 
each mitigation measure because of the detailed nature of these responsibilities. 

Impact 5.6-2 Degradation of Water Quality from Short-Term Construction Activities. 
Short-term construction activities could result in the release of hazardous materials, naturally 
occurring asbestos (NOA) or metals, or solid waste discharge resulting in the contamination of 
surface or groundwater.  Project construction could also release other pollutants to surface 
waters, including oil and gas, chemical substances used in the construction process, accidental 
discharges, waste concrete, and wash water.  This would be a significant impact. 

Releases of hazardous materials, naturally occurring asbestos (NOA), metals, or discharges of other 
contaminants could be detrimental to water quality.  The project site is located within a Franciscan 
Formation with a unit of serpentinite that occurs within the upper 2,000 feet of the soil profile.  
Serpentine rocks can contain a form of NOA and potentially enriched natural concentrations of select 
metals such as arsenic, chromium, copper, nickel, and iron.  Excavation, transport, and stockpiling of 
serpentine rock materials could result in the airborne dispersal of materials containing asbestos and 
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metals, and subsequent deposition in water bodies as well as entrainment of the particles in runoff 
discharged into High Valley Creek.  The proposed East and West Pad sites are known to be located on 
serpentine rock formations.   

Cuts into these formations could generate erosion of the remaining material and exposed, roughened 
rock surfaces.  The amounts and rates of releases of these naturally hazardous substances cannot be 
quantified based on available information; however, elevated concentrations of NOA and metals could 
be expected to be found near the exposure site during construction.  During times of higher 
precipitation, typically in the winter months between approximately November and April, water-
induced erosion would be expected to increase the amount of NOA and metals released.  In addition, 
large rain events and the associated high flows would serve to dilute and disperse NOA and metals 
away from the site of earth moving and transportation activities.  In general, roughened rock surfaces 
would undergo weathering over time, and thus the releases of NOA and metals would likely be at their 
highest after initial exposure and then gradually diminish over time, returning to background levels 
similar to those that exist at present.   

Accidental spills of construction-related substances such as oils and fuels could contaminate both 
surface water and groundwater (see Impact 5.7-1 Hazard to the Public or the Environment in Section 
5.8 Hazardous Materials).  The extent of potential water quality effects would depend on the 
following factors: the types of construction practices, the timing of particular construction activities in 
relation to the rainy season, the proximity of construction equipment to receiving water bodies, and the 
sensitivity of those water bodies to contaminants of concern.  Contaminants that enter receiving waters 
through stormwater runoff could introduce compounds that are toxic to aquatic organisms.  Please see 
Section 5.5 Biological Resources, for further discussion of impacts on aquatic species and their 
associated habitat.   

Construction activities could discharge construction-related materials and wastes into project area 
waters, which could result in contaminant levels that exceed Basin Plan water quality objectives and 
affect beneficial uses.  Such activities would include refueling construction equipment, operating 
vehicles, performing equipment maintenance and repair, temporarily storing diesel fuel, and handling 
other construction materials, and solvents.  Impacts could result from accidental spills of 
contaminants, or from discharges of contaminants that could collect and gradually build up on roads 
and construction sites.   

In addition to chemical contaminants, construction debris, trash, and litter could also enter water in the 
project area, such as diminishing water quality in High Valley Creek.  Some discarded waste materials 
(e.g., discarded containers for fuels and solvents) might be toxic or hazardous.  Other construction 
debris, waste, and litter, although not specifically toxic, would diminish aquatic habitat quality, and 
degrade water quality and stream aesthetics.   

Wastewater associated with on-site sanitary facilities (portable toilets) at each well pad would be 
collected and disposed off-site by a licensed local contractor.  Therefore, no adverse effects are 
anticipated from well pad sanitary facilities. 

High Valley Creek is not a direct domestic water supply and no Basin Plan objective exists 
specifically for asbestos.  The processes of sedimentation and filtration would be expected to remove 
or substantially reduce concentrations of asbestos and metals in the water column.  In addition, 
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asbestos fibers normally do not migrate to groundwater through soils. 42  Therefore, releases of NOA 
to surface waters would not be anticipated to substantially affect beneficial uses.  Elevated 
concentrations of asbestos would be primarily a concern in regard to the airborne pathway of dispersal 
and exposure to humans, and that analysis is presented in Section 5.3 Air Quality and Climate 
Change.   

Metals associated with these rock formations might also present a health risk to humans and to the 
environment if present in excess and if exposure occurred over a long period of time.  In general, 
health concerns related to asbestos and metals in drinking water are related to chronic exposure over 
extended periods of time.  This analysis conservatively assumes that release of hazardous materials, 
NOA or metals, or solid waste discharge could potentially affect aquatic beneficial uses.  As such, the 
proposed project could result in a significant impact to water quality during construction.   

Mitigation Measure 5.6-2(a)  Stormwater Pollution Prevention Program  Same as Mitigation 
Measure 5.6-1(a).   

Mitigation Measure 5.6-2(b)  Naturally Occurring Asbestos (NOA) Management  The project 
sponsor shall: 

• Implement a dust mitigation plan outlining detailed dust control measures for areas containing 
NOA; 

• Implement turbidity control measures, including both prevention measures and treatment 
technology, specifically for treating elevated levels of turbidity, asbestos, and metals to bring them 
within the established water quality standards.  For real-time information, turbidity measurements 
shall be used during construction as a surrogate for asbestos measurements; and 

• Control, monitor, and treat excess water generated during the implementation of dust control 
measures before discharge to a receiving water body. 

Mitigation Measure 5.6-2(c)  Spill Contingency and Containment Plan  The project sponsor shall 
maintain on file the Spill Contingency and Containment Plan (SCCP) originally required by the 
Central Valley RWQCB.  This plan shall include emergency procedures for responding to spills as 
well as measures to prevent or clean up spills of hazardous waste and hazardous materials used for 
equipment operation.   

Significance After Mitigation  BMPs identified in Mitigation Measure 5.6-1(a) would mitigate 
potential impacts on water quality during construction, as these BMPs are accepted practices that have 
been successful in the past at achieving Basin Plan water quality objectives.  BMP implementation, 
maintenance, and performance are enforceable, as the BMPs would be included in the SWPPP, which 
would be part of a regulatory program that applies penalties if the program goals are not satisfactorily 
achieved. 

With the implementation of Mitigation Measures 5.6-1(a), 5.6-2(b), and 5.6-2(c), impacts to water 
quality related to the release of hazardous materials, NOA, metals, and trash would be less than 
significant. 

                                                      

42  Consumer Factsheet on: ASBESTOS. Part of: National Primary Drinking Water Regulations, 
U.S. Environmental Protection Agency, November 28, 2006. Accessed June 17, 2009 online at 
http://www.epa.gov/ogwdw/dwh/c-ioc/asbestos.html. 
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Responsibility and Monitoring  Same as responsibility and monitoring requirements outlined for 
Mitigation Measure 5.6-1(a).  In addition, the project sponsor would be responsible for complying 
with all applicable monitoring conditions described in the Central Valley RWQCB's Waste Discharge 
Requirement Order No. 76-202 and any related amendments.  The Central Valley RWQCB would be 
responsible for ensuring that the project sponsor was in compliance with all specified conditions. 

Impact 5.6-3 Degradation of Surface Water Quality from Long-Term Project Operation. 
Long-term operation of the project would alter the types, quantities, and timing of contaminant 
discharges in stormwater runoff.  Discharge of contaminants (e.g., oil and grease, sediment, 
trace metals, and trash) would increase, compared to existing conditions.  This would be a 
significant impact. 

The proposed project would result in a change in land use, from mixed oak/pine woodland, serpentine 
chaparral, mixed chaparral/oak scrub, chamise chaparral, gray pine, grassland, and/or ephemeral 
drainages, to geothermal production, including gravel well pads, access roads, elevated steam and 
injection pipelines, storage tanks, residential and office trailers, and other geothermal-related 
infrastructure.  This change in land use would affect the types, quantities, and timing of contaminant 
discharges in stormwater runoff.  Stormwater pollutants that might be present at geothermal 
production facilities would include sediment, nutrients, heavy metals, pathogens, petroleum 
hydrocarbons, and trash and debris.   

Operation of the proposed project could result in a violation of water quality standards or otherwise 
degrade surface or ground water quality.  The most substantial activities would most likely be 
increases in vehicle traffic as well as on-going maintenance and operation activities.  These activities 
could result in leaks of fuel or lubricants, leaks of geothermal production materials and associated 
chemicals, tire wear, and fallout from exhaust, thereby contributing petroleum hydrocarbons, heavy 
metals, and sediment to the runoff pollutant load.  Additionally, roadways, parking areas, and other 
compacted ground surfaces could cause an increased amount of pollutants to be transported by 
stormwater.  Degradation of stormwater quality would adversely affect water quality in receiving 
waters.  Incremental contributions to the degradation of receiving waters could contribute to the 
violation of Basin Plan water quality objectives.  This would be a significant impact. 

Mitigation Measure 5.6-3  Post-Construction Stormwater Management  To reduce long-term 
surface and groundwater quality impacts, the project sponsor shall comply with requirements of the 
NPDES general municipal permit for stormwater discharges as well as all recommendations for post-
construction stormwater management from the Lake County Post-Construction Runoff Control 
(PCON) Workgroup.  The following measures shall be included in the project SWPPP: 

• To the maximum extent practicable, the post-construction stormwater management system shall 
reduce post-construction peak runoff rates and timing to existing conditions levels (reduce 
hydromodification).  The SWPPP shall detail BMPs designed to manage stormwater quantity, 
locations, and design characteristics, along with the flow dissipation piping, bioswales, and 
vegetated buffer areas. 

• Identification of BMPs shall be implemented at the project site based on identified potential 
pollutant sources.  Emphasis shall be placed on water quality treatment and source control BMPs.  
BMPs may include, but will not be limited to, bioswales, sedimentation basins, bioretention 
basins, and stormwater ponds. 

• Descriptions of potential operational sources of erosion and sediment at the proposed project site 
shall be described.  Geothermal production materials and associated chemicals that can be used at 
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the project site shall also be described.  This shall include a thorough assessment of existing and 
potential pollutant sources.   

• The project sponsor shall prepare informational literature and guidance on industrial and 
commercial BMPs to minimize pollutant contributions from the proposed project.  This 
information shall be distributed to all employees at the project site.  At a minimum, the 
information shall cover: a) proper disposal of commercial cleaning chemicals; b) proper use of 
landscaping chemicals; c) cleanup and appropriate disposal of hazardous materials and chemicals; 
and d) prohibition of any washing and dumping of materials and chemicals into a stream.   

Significance After Mitigation  Implementation of Mitigation Measure 5.6-3 would reduce the impacts 
associated with water quality degradation by requiring BMPs to manage water quality runoff to 
surface waters.   BMPs might include, but would not be limited to, bioswales, sedimentation basins, 
bioretention basins, and stormwater ponds.  With implementation of Mitigation Measure 5.6-3, this 
impact would be reduced to a less-than-significant level.   

Responsibility and Monitoring  Same as responsibility and monitoring requirements outlined for 
Mitigation Measure 5.6-1(a).  Additionally, the project sponsor would submit a summary of post-
construction stormwater management strategies to Lake County’s PCON Workgroup.   

Impact 5.6-4 Redirection of Flood Flows from Alteration of Drainage Channels 
The project would locate well pads in existing drainage channels and construct a bridge across 
High Valley Creek.  Alteration of natural drainages could result in on-site and off-site flooding, 
potentially exposing people or structures to a significant risk of loss, injury, or death.  This would 
be a significant impact. 

Proposed grading activities would remove mature vegetation and create compacted and level well pads 
and an access road.  Such grading activities would result in substantial changes in the topography in 
the immediate vicinity of proposed improvements, which would be located within natural drainage 
contours that collect and convey water from the surrounding hillsides to High Valley Creek.  These 
drainage channels are ephemeral in nature, only flowing during rain events, and would allow for flood 
conveyance in the immediate vicinity of the proposed well pads.  Exhibit 5.6-1 illustrates which 
drainage channels would be substantially adversely affected by the proposed project. 43   

Pipeline construction would involve installing stanchions to support the aboveground steam pipeline.  
Except for the unnamed access road that is proposed to connect the two well pads, the pipeline would 
be located along existing roadways and would involve minimal land disturbance.  Steam pipeline 
construction and operation would not cause significant flooding or other changes to the course of 
streams.  In addition, a clear-span bridge would be constructed to provide access across High Valley 
Creek.  Footings for the proposed bridge would be located outside of the creek channel and, therefore, 
they would not impede flows or increase water levels in the creek such that an increased flood risk 
would result.   

During long-term operation of the proposed project, extreme rainfall events could cause flooding in 
High Valley Creek; however, both proposed well pads would be located approximately 100 to 160 feet 
above the level of the creek.  The proposed well pads would be located approximately 500 to over 
1,100 feet from High Valley Creek.  Construction of the well pads would not fill or redirect flow 
                                                      

43  As discussed in Chapter 6.0 Alternatives, the preferred project alternative would reduce these impacts by moving the 
East Pad out of these seasonal drainages. 
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within High Valley Creek.  Portions of High Valley Road and Saw Mill Road are located in close 
proximity to High Valley Creek.  The proposed access road to the West Pad would cross High Valley 
Creek at elevations between five and ten feet above the creek level, and this new road would 
immediately proceed uphill away from the creek.  These areas are not located within the 100-year 
floodplain.  However, even in the case of an extreme event (>100-year probability), flooding would 
not have a significant effect within the project area.  Some damage could occur, but this would be 
corrected as a matter of routine maintenance.  Operation and maintenance of the well pads, steam 
pipeline, and access road would not have a substantial adverse effect on flooding.   

Alteration to drainage channels from grading and construction of proposed well pads could result in 
on- and off-site flooding, potentially exposing people or structures to a substantial risk of loss, injury, 
or death.  This would be a significant impact.  Therefore, the following mitigation would be required. 

Mitigation Measure 5.6-4  Hydrology and Hydraulic Report and Drainage Plan  To reduce 
flooding potential and to minimize degradation of water quality, the project sponsor shall prepare a 
Hydrology and Hydraulic Report.  This report shall serve as the foundation for a detailed Drainage 
Plan, which shall comply with requirements of the NPDES general permit for stormwater discharges 
and Lake County’s Stormwater Management Ordinance (Chapter 29).  The plans shall include, but 
shall not be limited to, the following:  

• A detailed Hydrology and Hydraulic Report and a Drainage Plan that show no net increase in 
post-development runoff, peak flows, and stream velocities in off-site receiving channels as 
compared with pre-development conditions. 

• A Drainage Plan, prepared by a registered civil engineer in conformance with Lake County 
Watershed Protection District requirements, submitted to Lake County for review before approval. 

• Regional recommended BMPs such as on-site stormwater detention or infiltration areas 
incorporated into the project design along with stormwater treatment controls, as described in 
Mitigation Measures 5.6-1(a) and 5.6-1(b).  BMPs shall be selected specifically for water quality 
treatment and may include bioswales, sedimentation basins, bioretention basins, and stormwater 
ponds.   

• Stormwater conveyance and detention features designed and incorporated into the proposed 
project to reduce runoff forces to non-erosive rates for the 100-year storm events.  Supporting 
documentation shall be included to show that incorporation of these features shall result in post-
construction runoff erosive forces that do not exceed existing conditions erosive forces. 

• Design drawings and calculations of the capacity of the proposed storm drain system for the 
project, based on Lake County procedures.  This analysis shall guide the design and sizing of 
stormwater infrastructure, including the clear-span bridge crossing at the High Valley Creek and 
shall be included in the Drainage Plan. 

Significance After Mitigation  The plan would detail conveyance and detention features that would 
adequately convey the 100-year storm event without causing on- or off-site flooding or erosive forces.  
Stormwater runoff from uphill areas would be rerouted around the well pads, using stabilized drainage 
channels that would be sized to convey a 100-year storm and would be sloped to drain at a gradient of 
two percent.  Energy dissipaters would be used to minimize erosion potential, where needed.  With 
implementation of Mitigation Measure 5.6-4, impacts to flood flows from filling of natural drainages 
would be less than significant.  
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Responsibility and Monitoring  Same responsibility and monitoring requirements outlined for 
Mitigation Measure 5.6-1(a).  Additionally, the project sponsor would submit a Hydrology and 
Hydraulic Report and a Drainage Plan for review by Lake County staff.   

Impact 5.6-5 On- and Off-Site Flooding Hazards from Increased Imperious Surfaces.   
The project would result in substantial alteration of hydrological features and drainage patterns 
at the project site.  Such changes would increase peak flows and could result in on- and off-site 
flooding.  This would be a significant impact.   

The project site’s existing natural conditions allow stormwater to be absorbed and infiltrated by 
vegetation and native soils.  This process reduces the amount of stormwater runoff as it is captured and 
slowed on the landscape.  The proposed project would include substantial alteration to hydrological 
features of the project site, from grading activities for creating level and compacted well pads and 
roads, removing mature vegetation, and installing steam and injection pipelines, storage tanks, 
residential and office trailers, and other geothermal related infrastructure.  As rainfall concentrated on 
developed areas, stormwater runoff would be routed to existing natural drainage features and 
eventually into High Valley Creek.  Although rainfall runoff rates would vary, depending on land use, 
the construction of proposed well pads, an access road, parking areas, and other impervious or 
compacted surfaces at the project site would increase local runoff, compared to the existing conditions.   

On- and off-site flooding impacts from the proposed project could occur in the form of site 
hydromodification.  Hydromodification is a change in the hydrograph (e.g., flow rate, timing of peak 
flows, flow duration, and flow volume).  Hydrograph modification is caused by increased impervious 
cover that increases stormwater peak flow rates, volumes, and durations into a water body that is 
susceptible to bed or bank erosion.  Stream channels are formed as a function of the water flow 
patterns; therefore, when patterns change, the channel form (e.g., depth, width, curvature, and 
substrate) and function (e.g., habitat quality and habitat area) could be altered as beds and banks 
eroded (or built up) in response to the change in flow regime.  For the purposes of this EIR / EA, 
calculating peak runoff rates for the proposed project is not feasible because a specific drainage and 
grading plan has not yet been prepared. However, the concentration and delivery of stormwater 
resulting from the increased impervious surfaces of the proposed project would represent an increase 
in flow for High Valley Creek such that erosion and downstream siltation or downstream flooding 
might occur.   

This would be a significant impact.  Therefore, the following mitigation would be required. 

Mitigation Measure 5.6-5  Same as Mitigation Measures 5.6-1(a), 5.6-3, and 5.6-4.   

Significance After Mitigation  With the implementation of Mitigation Measures 5.6-1(a), 5.6-3, and 
5.6-4, the potential impact associated with hydromodification and on-site and off-site flooding because 
of project infrastructure, including well pads, access road, and pipeline construction, would be reduced 
to a less-than-significant level.   

Responsibility and Monitoring  Same as the Responsibility and Monitoring for Mitigation Measures 
5.6-1(a), 5.6-3, and 5.6-4. 
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Impact 5.6-6 Depletion of Groundwater Supplies or Substantial Interference with 
Groundwater Recharge. 
Construction and operation of the project could lead to depletion in local groundwater supplies 
such that the production rate of preexisting nearby wells would drop to a level that would not 
support existing or planned uses.  This would be a significant impact. 

Groundwater pumping for construction could deplete near-surface (i.e., less than 300-foot depth) 
groundwater supplies, and thereby would adversely affect surrounding wells, springs and creeks.  
Groundwater withdrawal also could adversely affect springs that could support residences or special-
status plant species.  Springs, seeps, and surrounding wells, located in the project vicinity, are shown 
in Exhibit 5.6-1. 44 

Water demand for dust control and drilling operations would increase during well pads construction 
and drilling.  Water demand at the project area would be derived from the on-site PTW-1 well and 
supplemented, if needed, from off-site wells through agreements with nearby private land owners, 
trucked to the site, and stored in storage tanks on the well pads.  Well PTW-1 is located between the 
two well pad sites along High Valley Road.  Water from this well would be pumped up and stored in a 
9,000 gallon tank, located near the proposed East Pad.   

Construction and Drilling Phase 

Water demands for project construction are found in Exhibit 5.6-3.  Water needed for dust control 
would be applied to unpaved roads and other disturbed areas as necessary.  The total average daily 
water usage rate would range up to 160,000 gallons per day (gpd) (111 gallons per minute [gpm]) for 
construction, traffic, and for serpentine rock misting, over a period of approximately 150 days during 
2010.   

After well pads construction was complete, well drilling would begin.  At this point, water use would 
decrease to an estimated total of 40,000 gpd [28 gpm].  Drilling water demand is estimated to occur 
for 60 to 90 days per well, over a period of three to four years.  This estimate is a conservatively high 
estimate and would only apply during mud drilling with lost circulation that would occur only a small 
percentage of the time during the 60 to 90 day period.   

In addition, during drilling operations, a minimum of 10,000 gallons of cool water would be stored at 
the well site for use in preventing well flow (“killing the well”), as necessary.  The “blowout” 
prevention equipment (BOPE) would be installed, tested, and ready for use while drilling the well to 
ensure that any geothermal fluids encountered would not flow uncontrolled to the surface.  This water 
would be supplied by on-site wells. 

The total annual water use for well drilling operations is expected to be 14.6 million gallons per year 
(MG/year), assuming two drilling rigs operating year round and 24.0 MG/year for dust control and 
compaction, and serpentine rock misting. 45   

                                                      

44  Chapter 6.0 Alternatives includes a proposed alternate well pad location that would avoid serpentine rock and, 
therefore, would reduce water consumption that would be needed for serpentine dust misting. 

45  Chapter 6.0 Alternatives includes a proposed alternate well pad location that would avoid serpentine rock and, 
therefore, would reduce water consumption. 
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Exhibit 5.6-3 
Construction Phase Water Demand  

Well Pads and 
Access Road 
Construction 

Construction Drilling Construction Drilling 
Daily Consumption 
(gallons per day) 

Annual Consumption 
(gallons) 

Dust Control and 
Compaction 

110,000 
(for 150 days) 

 16,500,000  

Serpentinite Rock 
Misting 

50,000 
(for 150 days) 

 7,500,000  

Drilling Activities a  40,000  14,600,000 
Total 160,000 40,000 24,000,000 14,600,000 

a Assumes two drilling rigs operating year-round. 

Source: BRP and RMT Inc., September 30, 2009. 

Existing water well yields range from five to 100 gpm in the site vicinity, based on information from 
boring logs and well construction details.  Therefore, the estimated 160,000 gpd (i.e., 111 gpm) 
needed during construction might be able to be derived from one or more wells.  Groundwater impacts 
possibly could be observed at this pumping rate. 

A groundwater pumping test was conducted to evaluate whether alluvial groundwater was in hydraulic 
communication with the lower fractured bedrock aquifer as well as to determine a sustainable amount 
of groundwater available for construction, drilling, and dust control.  This test was completed in 
December 2009.  Water levels were monitored during pumping in two wells (PTW-1 and PTW-2) and 
in High Valley Creek.  The test was conducted over five days and included a constant rate drawdown 
test, conducted at 80 gpm for approximately 49 hours. 46  For a more detailed description of the test, 
including methodology and results, see Appendix F. 

PTW-1 is a bedrock well, screened across a highly fractured producing zone at depths of 101 to 134 
feet.  Based on the test results, the producing zone acts like a confined aquifer at about seven to eight 
feet below ground surface and is capable of yielding 80 gpm or more.  The rock above the zone 
produces little or no water.  PTW-2 is a shallow well, screened in alluvium that communicates with 
High Valley Creek during periods of flow.  The aquifer test results yielded values of 932 square feet 
per day for transmissivity and 28 feet per day for hydraulic conductivity.  Appendix F provides an 
additional description of the current understanding of the geology and groundwater relationship in the 
immediate vicinity of the wells. 47 

No measurable drawdown was produced at the shallow observation well PTW-2 by pumping PTW-1; 
therefore, the alluvial aquifer, including the creek, appears not to communicate with the confined 
aquifer encountered in the deeper well. 48  As a result, no evidence exists that groundwater pumping 
from the near-surface, highly fractured producing zone (depths 101 to 134) would drawdown shallow 
                                                      

46  Draft Aquifer Test Letter Report, Bottle Rock Binkley Lease, op. cit. 

47  Ibid. 

48  Ibid. 
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groundwater or the creek.  Therefore, the construction phase for proposed well pads would not have a 
substantial adverse affect on water levels within High Valley Creek.   

The aquifer test indicated that the fractured bedrock aquifer acts like a confined, permeable aquifer. 49  
The upper 90 feet of bedrock was apparently not fractured sufficiently to transmit drawdown effects 
during the pumping test.  Although these data deduced that the proposed groundwater pumping would 
not adversely affect nearby private wells, a groundwater pumping test has not been completed to 
verify the cone of influence of pumping at PTW-1.  Therefore, groundwater pumping during the 
drilling construction phase of the proposed project could have a substantial adverse affect on 
surrounding wells.   

Operation and Maintenance Phase 

Water use during long-term operation and maintenance of the project would be needed for non-power 
generation activities, such as domestic uses and dust control.  No near-surface groundwater would be 
utilized for power generation activities, such as deep-well injection.  Water supply well PTW-1 would 
be turned over to the land leaseholder for use following completion of construction.  No plans exist at 
this time to augment the condensate with additional water from another source. 50 

Water would be supplied from PTW-1 for non-power generation uses (such as emergency showers, 
dust control on gravel pads), and demand would be substantially lower than during construction.  For 
example, in 2008, the amount of water used for non-power generation uses at the existing well pad and 
power plant was estimated to be 180,000 gallons per year (gpy).  Even if the water demand for non-
power uses were to triple in the future, this would equate to 540,000 gpy, or an average of one gpm, 
less than three percent of the total water demand during the construction phase. 

Geothermal production removes steam from the deep reservoir (approximately 6,000 to 12,000 feet 
below ground surface) for energy production.  Steam is sent to the Bottle Rock Power Plant and 
condensed through a process of energy removal through the turbine.  The condensed steam (now a 
liquid) is then pumped to the injection wells through the existing injection system or in the future, it 
might be pumped to the new injection wells on the East and West Pads.  Future water mass injection 
rates would likely be substantially higher than current injection rates.  Between 12 and 14 new steam 
extraction wells would be installed on the BRP GeoResource Leasehold to supplement the existing 
nine production wells on the Francisco Leasehold.   

The new geothermal energy facilities might include up to two new deep injection wells, constructed to 
depths of 10,000 to 12,000 feet below ground surface that might be installed if needed to augment 
existing deep water injection and steam generation.  A primary injection well at the existing site is 
used to inject water into the reservoir, and a secondary injection well receives substantially lesser 
amounts of injection fluids.  The chemical composition of the water to be supplied would likely be 
similar to that which is currently injected. 

The condensate from the wells and associated steam pipelines would generate a substantial amount of 
water that could be injected to the deep reservoir.  However, it is not possible to accurately forecast the 
amount of steam generation from the new wells at this time.  The total amount of steam and resulting 
condensate derived from the 12 to 14 proposed new extraction wells and nine existing extraction wells 

                                                      

49  Ibid. 

50  Response to Comments of Kerry McWalter, PE, and Kara Baker of AECOM, op. cit. 
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would be expected to be approximately three times as much as is currently produced.  If so, the 
expected rate of condensate injected into the new and existing wells would likely range from about 2.5 
MG/year to over 37 MG/year of water (i.e., 57 to 630 gpm).  The percentage of water injected versus 
produced is expected to remain approximately the same as current values, ranging from five to 70 
percent.   

The volume of water loss to evaporation from the steam is expected to increase substantially.  This 
water loss would likely decrease the amount of steam available over time from the deep (i.e., 6,000 to 
12,000 feet below ground surface) reservoir.  Although steam would be extracted from the deep 
reservoir, given the apparent hydraulic isolation of the deep groundwater from the near surface, 
extraction of the steam would be unlikely to have a substantial effect on the shallow groundwater that 
supplies local water supply wells or springs in the area.   

Steam extraction wells would be constructed with surface casing cemented in place to a depth of 3,000 
feet below ground surface, and production casing would be cemented in place to at least 6,000 feet 
below ground surface.  The injection wells would be installed at depths of 10,000 to 12,000 feet below 
ground surface.  These depths would be far below the 300-foot depth of the deepest water supply well 
identified in the vicinity.  The new wells would be installed into generally low-permeability 
Franciscan bedrock.  The wells would be constructed in accordance with the BLM’s regulations.  With 
the planned design for well construction and oversight of the BLM, the water derived from steam from 
6,000 to 10,000 feet below ground surface would be isolated from shallow (i.e., less than 300 feet 
below ground surface) wells.   

Steam extraction and injection of condensate would result in a net loss of water (caused by 
evaporation losses at the surface) for the 6,000- to 10,000-foot depths, the producing zone of the steam 
extraction wells.  The net loss of water from these depths would likely range from 20 million to 80 
million gallons per month, based on current mass balance and estimated future production.  This net 
loss of water at depth would eventually diminish the steam-generating capacity of the reservoir over 
time.  However, given the substantial depths and hydraulic isolation of the deep geologic system from 
near-surface groundwater, water losses at depth would not have a substantial adverse effect on water 
availability in the upper 300 feet of soil and rock that are used for groundwater supplies in the area. 

Conclusion 

Groundwater pumping during construction of the proposed well pads and during the long-term 
operation of the proposed project would not result in a substantial adverse effect to groundwater 
supplies.  However, groundwater pumping during the drilling phase of the proposed project could have 
a substantial adverse affect on surrounding wells.  This would be significant impact.  Therefore, the 
following mitigation would be required.  

Mitigation Measure 5.6-6(a)  Groundwater Drawdown Restrictions  During the construction phase, 
the project sponsor shall monitor water levels within project site well(s) and neighboring wells 
(including wells A, B, C, and D).  Water level monitoring shall start before pumping on the project site 
to establish existing water levels.  The project sponsor shall monitor and evaluate the potential 
drawdown effect on water supply wells. 

If the drawdown effect on neighboring wells (including springs that support residences) is substantial 
relative to the available drawdown resulting in a drawdown of 25 percent or more of the available 
drawdown, then the project sponsor shall evaluate feasible alternative options for project water supply 
that shall not significantly affect neighboring wells by: 
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• Reducing pumping on the project site, or 

• Obtaining water from water purveyors or another off-site source with proper entitlements to sell 
the water.   

Mitigation Measure 5.6-6(b)  Limitation on Surface Water Usage  The project sponsor shall, during 
any period of suspension, use no surface water as the source for any maintenance or other use.   

Mitigation Measure 5.6-6(c)  Groundwater Water Quality Sampling  The project sponsor shall 
continue groundwater sampling at Nance Spring, Union Oil Spring, Coleman Well, Jadiker Well 
(Seep), and Francisco Well.  Sampling shall be conducted in April, July, and October of each year.  
Each groundwater sample shall be analyzed for boron, sodium, sulfate, calcium magnesium hardness, 
pH, alkalinity, settleable solids, non-filterable residue, turbidity, specific electrical conductivity, 
magnesium, calcium, copper, iron, lead, manganese, and zinc.   

Significance After Mitigation  With the implementation of Mitigation Measures 5.6-6(a), 5.6-6(b), 
and 5.6-6(c), including monitoring of nearby residential wells for drawdown, impacts to groundwater 
supplies during construction, and long-term operation of the project, the impact would be reduced to 
less-than-significant levels.  

Responsibility and Monitoring  For Mitigation Measure 5.6-6(a), the project sponsor would report 
the data and an evaluation of the data to Lake County in a monthly construction report.  For Mitigation 
Measure 5.6-6(b), 90 days before proposed use of surface water, the project sponsor would file 
statements with Lake County, the SWRCB, the Central Valley RWQCB, and all other agencies having 
regulating jurisdiction over such water use, identifying the source(s), estimated amounts of use, and 
the method of obtaining such water.  Additionally, the project sponsor would provide the County with 
copies of all agency responses and permits necessary for surface water use requests.  For Mitigation 
Measure 5.6-6(c), the project sponsor would include the results and a discussion of the year's 
monitoring in a report to County staff. 
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5.7 HAZARDS AND HAZARDOUS MATERIALS 

This section describes existing hazards and hazardous materials conditions in the vicinity of the 
project site, presents criteria for determining the significance of hazards and hazardous materials 
impacts, projects characteristics related to hazards and hazardous materials, and assesses potential 
hazards and hazardous materials impacts/environmental consequences that would result from project 
implementation. 

Hazards and Hazardous Materials – Environmental Setting / Affected Environment 

The Bottle Rock Power Plant returned to operation following refurbishment of the power plant and 
Francisco Lease steam wells and steam collection pipeline system in 2007.  The power plant, steam 
wells, and related facilities are operated under various plans, policies, and permit conditions that are 
designed to protect workers, the public, and the environment from potential impacts of hazardous 
materials used for operation of the facilities.   

The project sponsor would revise or amend these plans and policies as necessary to ensure that the 
proposed project has a less-than-significant impact on public health, worker safety, or the environment 
from the generation or use of hazardous materials.  Plans already in place would require modification, 
as described in this section.  Specifically, in relation to the current application before the County 
which is the subject of this EIR / EA, the County of Lake Use Permit for the proposed project would 
be amended to address hazards that would be created or enhanced, including its construction and long-
term operation. 

SITE HAZARDS 

HAZARDOUS MATERIALS SITES 

A review of the State Cortese List (required by CEQA) shows that neither the project site nor the 
immediate area around it is a hazardous materials release site as specified in California Government 
Code Section 65962.5.  The project area is located in a known geothermal resource area that has 
naturally occurring hazardous substances found in the soils, groundwater, and geothermal steam.  
These hazardous substances include asbestos, heavy metals, sulfur, and arsenic. 

HAZARDS AT THE PROJECT SITE 

Previous Phase I and Phase II Environmental Site Assessments (ESA) conducted for the project area 
indicate that, in general, no substantial impacts to the environment related to hazardous materials have 
occurred as a result of geothermal power plant operations. 1  Although some permit violations related 
to hazardous substance releases have occurred in the past, BRP has taken corrective action to restore 

                                                      

1  Section 4.14-Public Health, Worker Safety, Hazards and Hazardous Materials and Hazardous Materials Business Plan, 
Bottle Rock Power Plant (PTA), 2008. 
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compliance with permit conditions.  Small spills and releases that have occurred did not exceed 
hazardous cleanup levels.  Concentrations of contaminants (boron, arsenic, vanadium, mercury, and 
zinc) in soils were below California hazardous waste levels and within background concentrations 
common to The Geysers area, with the exception of a few soil samples.  Elevated levels of metals, 
boron, and sodium were found in areas known to have been impacted formerly by steam, condensate, 
or drilling fluid releases.  Groundwater monitoring data indicate that the groundwater surrounding the 
project site has not been impacted by metals or boron resulting from power plant operations. 

Current activities associated with the Bottle Rock Power Plant and steam field that may result in 
physical injury and/or adverse impacts to the environment involve operation and maintenance of 
geothermal equipment and facilities, and the handling of hazardous materials.  Protection measures are 
currently implemented to either eliminate or minimize the risk of these potential hazards.  Safety of the 
public, on-site workers, and protection of the environment are implemented and documented through 
Bottle Rock Power Plant policies and procedures.  Compliance with all applicable laws, regulations, 
and ordinances relating to potential hazards in the project area would ensure the protection of public 
health, worker safety, and the environment.  As the project site has not been developed as a 
geothermal resource area, hazardous materials and wastes are not present as related to BRP’s ongoing 
operations and facilities.  Naturally occurring hazardous materials in soils and rock, such as asbestos, 
are present at the project site. 

HAZARDOUS MATERIAL USAGE 

Hazardous materials are materials with properties that make them potentially dangerous or harmful to 
human health or the environment, as defined in 49 CFR Part 105 and 22 CCR Section 66261.20.  
Materials that are defined as extremely hazardous are substances that meet the definition in accordance 
with 40 CFR Part 355.  Hazardous materials currently used at the Bottle Rock Power Plant, 
geothermal wells on the Francisco Lease, and the associated existing facilities (pipeline, roads, and 
out-buildings) include: 

• Oils 
• Lubricants 
• Petroleum hydrocarbon fuels 
• Compressed gases 
• Chemicals associated with hydrogen sulfide (H2S) abatement  
• Solvents 
• Heavy metals 

Various gases, metals, and chemical compounds such as H2S, ammonia, and asbestos naturally occur 
in the geothermal steam, groundwater, and soils in the project area.  No hazardous or extremely 
hazardous materials are currently used at the Bottle Rock Power Plant and associated facilities above 
the threshold planning quantity (TPQ) as listed in Appendices A and B of 40 CFR Part 355.  A list of 
hazardous materials and hazardous wastes stored at the site are included in Bottle Rock Power Plant’s 
Hazardous Materials Business Plan (HMBP). 2 

Hazardous wastes are generated at the Bottle Rock Power Plant.  Hazardous wastes are wastes that 
exhibit harmful characteristics as defined under 40 CFR, Part 261 and 22 CCR Section 66262.11.  
Hazardous wastes can be defined as a Resource Conservation and Recovery Act (RCRA) hazardous 
                                                      

2  This document is on file and available for review at the Lake County Community Development Department. 
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waste, non-RCRA hazardous waste, or as a universal waste.  The waste generator’s responsibility is to 
identify and properly characterize all waste streams as hazardous or non-hazardous, in accordance 
with State and federal requirements.  Hazardous materials and hazardous wastes that have been 
identified at the Bottle Rock Power Plant and its associated facilities are summarized in Exhibit 5.7-1.  
Because the proposed project site is not yet developed, BRP has not used hazardous substances or 
generated any hazardous waste on it.  However, this Exhibit summarizes the materials that are in use at 
the existing operation and, therefore, would be expected to be used in conjunction with the proposed 
new steam fields. 

The storage and handling of hazardous materials (including hazardous wastes) in conjunction with 
existing operations at the site are in accordance with all applicable regulations.  As required by the 
Bottle Rock Power Plant’s HMBP, all personnel who handle and work with hazardous materials must 
have the required training to ensure that hazardous materials are managed and handled properly.  
Hazardous wastes generated by the existing BRP operations are transported and disposed off-site at a 
permitted hazardous waste chemical landfill known as Kettleman Hills Landfill, located in Kettleman 
City, California. 

All hazardous materials are currently transported to and from the site by designated vehicles in 
conformance with all applicable hazardous substance transportation requirements.  All hazardous 
materials are stored at and handled within their respective designated areas.  Drums of chemicals, 
waste, oils, and lubricants are stored in designated areas that are indoors, whenever possible, and are 
placed in areas that have concrete berms or other forms of secondary containment.  The proper 
management of oils (e.g., petroleum oils, fuel oils, mineral oils, waste oils, and oils mixed with waste) 
are addressed in Bottle Rock Power Plant’s Spill Prevention, Control and Countermeasure (SPCC) 
Plan.  All other hazardous materials are stored, managed, and handled in accordance with local, State, 
and federal requirements, reflected in Bottle Rock Power Plant’s policies, plans, operation 
requirements, and plant structural design for the storage and handling of hazardous materials. 

Tanks and vessels containing hazardous materials, at the Bottle Rock Power maintenance yard located 
on the Francisco Lease, were constructed in accordance with applicable design codes and engineering 
practices.  All tanks and vessels have containment structures or are located in areas where spills can be 
contained.  Management of all oil-containing tanks and vessels are included in the Bottle Rock Power 
Plant’s SPCC Plan.  No underground storage tanks of hazardous materials are located at the power 
plant site. 
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Exhibit 5.7-1 
Hazardous Materials and Hazardous Wastes Identified in the Project Area 

Hazardous Material 
Type Hazardous Component/s Hazardous Characteristic 

Antifreeze/coolants  Ethylene glycol, propylene 
glycol 

Coolants are toxic and slightly flammable. 

Corrosive materials  
Citric acid, sulfuric acid, 
hydrochloric acid, caustic 

soda, lime, soda ash 

Caustic and acidic materials are corrosive 
and harmful to humans.  Their fumes are 
poisonous and harmful if swallowed.  Acids 
are generally not explosive but may cause 
explosive reactions with other materials 
and/or chemicals. 

Chelating compounds  Disodium, sodium nitrate, 
sodium salt of iron 

The components of chelating compounds 
can be strong oxidizers, ignitable, and toxic 
to human health and the environment. 

Compressed gases  
Acetylene, hydrogen, air, 

argon, carbon dioxide, 
nitrogen, oxygen 

Compressed gases are ignitable and can be 
explosive if stored and handled incorrectly.  
Some gases also can be asphyxiates and/or 
characterized as an oxidizer. 

Drilling fluid additives 

Crystalline silica, quartz 
silica, citric acid, calcium 
hydroxide, hydrocarbons, 

esters 

Components of the varying types of drilling 
fluid additives are toxic.  Crystalline and 
quartz silica are known carcinogens. 

Epoxy compounds  Volatile organic 
compounds (VOCs), silica 

Toxicity of epoxy compounds can vary.  In 
general, they contain VOCs that may cause 
respiratory irritation and some may be 
carcinogenic. 

Biocides/disinfectant  Glutaraldehyde 

Glutaraldehyde is toxic to human health and 
the environment.  Biocides are deadly to 
living organisms, depending on the amount 
of exposure. 

Hydrogen peroxide  Hydrogen peroxide Hydrogen peroxide is corrosive and is an 
oxidizer. 

Lead‐acid batteries Lead, sulfuric acid Lead and sulfuric acid are corrosive and 
toxic to humans and the environment. 

Oils and grease  
Hydraulic oils, lubricants, 
petroleum hydrocarbons, 

VOCs 

Hydrocarbons are flammable and have toxic 
compounds in their mixture (VOCs). 

Petroleum hydrocarbon 
fuels (primarily diesel) 

Diesel, gasoline, liquid 
petroleum gas, propane 

Hydrocarbons are flammable and have toxic 
compounds in their mixture (VOCs).  Some 
components may be carcinogenic. 



5.7 Hazards and Hazardous Materials 
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

5.7 - 5 

Hazardous Material 
Type Hazardous Component/s Hazardous Characteristic 

Paints, coatings, and inks VOCs, heavy metals 
(cadmium, lead) 

Vapors from the VOCs can be toxic and 
harmful to human health.  Metals can be 
harmful on ingestion, can have a toxic effect 
on local biology, and can pose as a threat to 
natural resources such as water. 

Solvents VOCs (toluene, 
trichloroethylene, xylenes) 

VOCs are generally toxic to human health 
and the environment, and some have been 
classified as carcinogens. 

Mechanical fluids in 
transformers and other 
electrical equipment 

Polychlorinated biphenyls 
(PCBs), mineral oils, 
hydrocarbons, sulfur 
hexafluoride, rotary 
vacuum pump oil 

PCBs, sulfur hexafluoride, and 
hydrocarbons are toxic and harmful to 
human health and the environment.  Sulfur 
hexafluoride also is an asphyxiate. 

Hydrogen sulfide 
abatement and treatment 
chemicals 

Anthraquinone disulfonic 
acid, sodium sulfate, 
sulfuric acid, sodium 

carbonate, sodium 
hydroxide, sodium 

ammonium vanadate, 
sodium dithionite, 
thioglycolic acid 

ammonium, boric acid, 
iodine, iron chelate, iron 

standard 

Chemical components in the varying 
treatment chemicals are corrosive and toxic 
to human health and the environment. 

Naturally Occurring Hazardous Materials 

Geothermal steam and 
water 

Heat, arsenic, asbestos, 
radon, benzene, chromium 

(including hexavalent 
compounds), heavy metals 

(lead, mercury, nickel, 
vanadium) 

Some chemicals found in the geothermal 
steam and water may be considered toxic 
and hazardous, depending on the 
concentration encountered. 

Soils and rock 

Arsenic, asbestos, radon, 
benzene, chromium 

(including hexavalent 
compounds), heavy metals 

(lead, mercury, nickel, 
vanadium) 

Some chemicals found in the local soils and 
rocks may be considered toxic and 
hazardous, depending on the concentration 
encountered. 

Hazardous Wastes and Byproducts 

Equipment exhaust 

Carbon dioxide, NOx, 
SOx, benzene and other 

volatile compounds, 
particulates, lead, 

chromium, petroleum 
hydrocarbons 

Exhaust from equipment may contain 
several different components.  In general, 
exhaust can be an irritant to the lungs and 
eyes and can cause respiratory problems. 
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Hazardous Material 
Type Hazardous Component/s Hazardous Characteristic 

Hydrogen sulfide Hydrogen sulfide 
Hydrogen sulfide gas is toxic and can cause 
loss of consciousness and irritation to the 
eyes and throat. 

Sulfur cakes Sulfur and sulfur 
compounds 

Sulfur and sulfur compounds are flammable 
and can be toxic to human health if 
swallowed or inhaled. 

Used oils Petroleum hydrocarbons 
Hydrocarbons are flammable and have toxic 
compounds in their mixture (VOCs).  Some 
may be carcinogenic. 

Oil containing debris Petroleum hydrocarbons 
Hydrocarbons are flammable and have toxic 
compounds in their mixture (VOCs).  Some 
may be carcinogenic. 

Sulfur sludge Sulfur compounds 
Sulfur and sulfur compounds are 
flammable, corrosive, and can be toxic to 
human health if swallowed or inhaled. 

Geothermal debris 

Heat, arsenic, asbestos, 
radon, benzene, chromium 

(including hexavalent 
compounds), heavy metals 

(lead, mercury, nickel) 

Some chemicals found in the geothermal 
debris may be considered toxic and 
hazardous, depending on the concentration 
encountered.  Geothermal debris is also 
found at high temperatures and can pose a 
hazard if not cooled properly. 

Used aerosol cans VOCs 

Hazardous content depends on the material 
in the aerosol can.  Typical hazard 
associated with used aerosol cans include 
VOCs which may be toxic and/or 
carcinogenic. 

Electronic waste 
(e‐waste) 

Metals (lead, mercury, 
cadmium), PCBs, VOCs, 

halogens 

Hazardous materials found in e‐waste vary.  
Metals are likely to be of concern, can pose 
health risks to humans, and may be harmful 
to the environment.  PCBs and some 
halogens and VOCs may be carcinogenic, 
depending on exposure. 

Used fluorescent 
bulbs/tubes  Mercury 

Mercury is a metal that is toxic to humans 
and the environment.  It has acute and 
chronic health effects, depending on 
exposure.  Mercury is a known neurotoxin. 

Used lead‐acid batteries 
and batteries 

Lead, nickel, acid (sulfuric 
acid) 

Lead is a metal that is toxic to humans and 
the environment.  It has acute and chronic 
health effects, depending on exposure.  
Sulfuric acid is toxic and corrosive. 

Source: Bottle Rock Power Plant HMBP, 2008. 
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WORKER SAFETY 

Safety Training Programs 

Worker safety is a priority.  Safety practices and training would be required for all workers at the 
proposed project site.  Work currently performed at the power plant involves hazards that can result in 
accidents, serious injury, acute exposures, and chronic health exposures.  Work that involves hazards 
includes operation of process equipment and heavy machinery, work related to geothermal facilities 
maintenance, and working with hazardous materials.  Protection measures are implemented regularly 
to eliminate these hazards or minimize the risks through employee training on the use of procedural 
controls and use of protective equipment.  Health and safety training required for employees at the 
power plant includes, but is not limited to, the following subjects: 

• Bottle Rock Power’s Code of Safe Practices 
• Fire Safety and Emergency Procedures 
• Confined Space and Safe Access to Working Areas 
• Safe Procedures for Work Related to Equipment and Machinery Operation and Maintenance 

(Including Specific Equipment Training) 
• Protection from Falls and Fall Protection and Safety 
• Use of Elevated Platforms 
• Electrical Hazards 
• Proper Use of Power Tools 
• Lock-out/Tag-Out Procedures 
• Trenching and Excavation Work 
• Driver Safety 
• U.S. Department of Transportation (DOT) Training 
• Slips, Trips, and Falls 
• Ergonomic Hazards 
• Personal Protective Equipment 
• Hazardous Chemical Exposures 
• Hazard Communication 
• Materials Handling 
• Physical Hazards 
• First Aid and Cardiopulmonary Resuscitation (CPR) 
• Bloodborne Pathogens and other Biological Hazards 

Fire Safety 

The location of the proposed project and its surrounding areas experiences long seasonal (summer) 
periods without rain and coincident with high temperatures, making the area particularly vulnerable to 
potential wildland fires.  Some operations at the Bottle Rock Power Plant have the potential to cause 
fires or explosions.  To date, no uncontrolled wildland fires have occurred at the Bottle Rock Power 
Plant or in the steam field and sites of other facilities controlled by BRP.  The project sponsor has fire 
prevention and control procedures in place to address the potential occurrence of a fire at the plant and 
existing well pads.  The South Lake County Fire Protection District and the California Department of 
Forestry (CDF) provide service in unincorporated areas.  The CDF has a station in the nearby town of 
Cobb.   
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Fire prevention and control procedures are addressed in the project sponsor’s Safety Procedure 
No. 024, Emergency Preparedness and Action Plans.  The plan identifies potential sources of a fire at 
the power plant including flammable or ignitable materials such as diesel fuel and compressed gases, 
and fuel provided by naturally occurring vegetation.  The plan also has written guidelines to be 
followed for the proper management of these materials.  A Hot Work Permit system is in place for 
personnel who conduct any work that involves use of welding, cutting, or grinding, to limit the risk of 
starting a fire.  Equipment and fire protection systems in place are also listed in the plan, including two 
firefighting systems that meet requirements approved by the State Fire Marshal, National Fire 
Protection Agency (NFPA), and the California Division of Industrial Safety.  Fire extinguishers are 
available at several locations throughout the power plant.  All firefighting equipment is maintained 
and inspected routinely by qualified personnel. 

California Fire Plan 

The California Board of Forestry and the California Department of Forestry and Fire Protection (CAL 
FIRE) have developed the California Fire Plan in an effort to reduce the overall costs and losses from 
wildland fires in California.  According to the California Fire Plan, the primary purpose of wildland 
fire protection in California is to protect human health and safety together with the wide range of 
assets found on California wildlands.  These assets include timber, range, recreation, water and 
watershed, plants, air quality, cultural and historic resources, unique scenic areas, buildings, and 
wildlife, plants, and ecosystem health.   

The California Fire Plan defines a standard for measuring the level of fire protection service provided 
in an area, considers assets at risk, incorporates the cooperative interdependent relationships of 
wildland fire protection providers, provides for public stakeholder involvement, and creates a fiscal 
framework for policy analysis.  A key product of the California Fire Plan is the development of 
wildland fire safety zones to reduce the risks to residents and firefighters from future large wildland 
fires.  The California Fire Plan defines an assessment process for measuring the level of service 
provided by the fire protection system for wildland fire.  This measure can be used to assess CAL 
FIRE’s ability to provide an equal level of protection to sites with similar land types, as required by 
Public Resources Code Section 4130.  The measure is the percentage of fires that are successfully 
controlled before unacceptable costs are incurred.  Knowledge of the level of service helps define the 
risks to wildland fire damage that are faced by public and private assets in wildlands. 

California Public Resources Code 

State Responsibility Area  The California Public Resources Code requires the designation of State 
Responsibility Areas (SRA), identified based on cover, beneficial water uses, probable erosion 
damage, fire risks, and hazards.  The financial responsibility of preventing and suppressing wildland 
fires in the SRAs is primarily the responsibility of the State.  Fire protection in areas outside the SRAs 
is the responsibility of local or federal jurisdictions, referred to as local responsibility areas and federal 
responsibility areas, respectively.  Generally, when development density within a given SRA exceeds 
one dwelling unit per acre on a regional basis, the land is no longer classified as a SRA and becomes 
the responsibility of the local jurisdiction.  CAL FIRE has developed a fire hazard map that shows the 
SRAs in Lake County.  The project site is located within a “very high fire hazard severity” zone in an 
SRA.  3    

                                                      

3  State Responsibility Areas, California Fire Hazard Severity Zone Map Update Project, California Department of Forestry 
and Fire Protection 2007.  Accessed December 2009 online at 
http://www.fire.ca.gov/fire_prevention/fire_prevention_wildland_statewide.php. 
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Defensible Space Requirements  The concept of defensible space is the cornerstone of fire safety 
regulations.  The intent is to reduce the intensity of a wildland fire by reducing the volume and density 
of fuels (e.g., vegetation that can transmit fire from the natural growth to a building or structure), to 
provide increased safety for fire equipment and evacuating civilians, and to provide a point of attack or 
defense from a wildland fire.  Defensible space is characterized by the establishment and maintenance 
of emergency vehicle access, emergency water reserves, street names, building identification, and fuel 
modification measures such as cleared space around structures.  Public Resources Code Section 4291 
requires that a fire break of 30 to 100 feet be provided around structures in areas that may be subject to 
wildland fires (e.g., forested areas, brush, or grass-covered lands). 

CAL FIRE Vegetation Management Program  CAL FIRE implements a fuel-reduction program 
called the Vegetation Management Program.  Limited funding is available to conduct fuel 
management activities, primarily by burning on parcels or aggregates of parcels of 100 acres or more.  
The objective of the Vegetation Management Program is to prevent high intensity wildland fires 
through fuel modification.  If brush can be kept at the medium fuel load level as described above, then 
the intensity of fire can be reduced substantially. 

Wildland-Urban Interface Fire Area Building Standards  On September 20, 2005, the California 
Building Standards Commission approved the Office of the State Fire Marshal’s emergency 
regulations, amending the California Code of Regulations (CCR), Title 24, Part 2, known as the 2007 
California Building Code.  Wildland-Urban Interface codes were included in these amendments, 
which consist of provisions for ignition resistant construction standards in the wildland-urban 
interface.  The broad objective of the Wildland-Urban Interface Fire Area Building Standards is to 
establish minimum standards for materials and material assemblies and to provide a reasonable level 
of exterior wildland fires exposure protection for buildings in Wildland-Urban Interface Fire Areas.   

EMERGENCY RESPONSE 

BRP workers are trained in emergency response procedures involving unexpected releases and other 
emergency situations that may occur at the facility.  Emergency response procedures are provided in 
the site’s HMBP, SPCC Plan, Stormwater Pollution Prevention Plan (SWPPP), and as specified in the 
Injury and Illness Prevention Program (IIPP).  In addition, local emergency services, such as the local 
fire department and the Lake County Office of Emergency Services, are available to provide outside 
emergency response services as needed. 

PUBLIC HEALTH 

Sensitive Receptors 

Sensitive receptors are the parts of the general population that may be at a greater risk from exposure 
to hazardous materials.  These sensitive subgroups include the very young, elderly, and those with 
existing illnesses such as asthma.  Sensitive receptors are generally identified by the sites where such 
subgroups are typically located including schools, daycare facilities, convalescent homes, and 
hospitals.  The nearest public health sensitive receptor to the project site is the Intermountain High 
School, located at 13412 Bottle Rock Road in the Town of Cobb, approximately 1.7-miles north of the 
Bottle Rock Power Plant.  The Sugarpine Preschool is located approximately 2.8 miles from the 
project area.  Other potential sensitive receptors include Yogi Bear’s Jellystone Camp (about 1.5 miles 
from the project site), St. Peter’s Academy (about 2.4 miles), Jesus Christ Fellowship (about 3.2 
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miles), and Cobb Academy (about five miles).  No known proposed schools, daycare facilities, 
convalescent homes and hospital sites exist within six miles of the project site.   

Health Studies 

No publically available health studies related to the occurrence of respiratory illnesses, cancer, or 
related diseases within a six-mile radius of the project site are known to exist.  A review of available 
health studies for Lake County was performed.  No published studies have established any direct 
relationship between hazards related to geothermal energy development and general public health 
conditions in The Geysers and its vicinity.  The Director of Public Health and Nursing for Lake 
County was contacted to assist in the collection of relevant local health studies.  Five Web sites were 
used to assist with the review, but the majority of the data available were for the county and not 
applicable to smaller geographic areas within the county.  4  The relevant studies are discussed next. 

Community Health Status Indicators 

The U.S. Department of Health and Human Services has organized data, obtained from a variety of 
federal agencies including the Department of Health and Human Services, Environmental Protection 
Agency, Census Bureau, and Department of Labor.  Community Health Status Indicators data are 
reported at the county level, representing several areas of responsibility for public health such as: 
access to and utilization of healthcare services, birth and death rates, vulnerable populations, risk-
factors for premature deaths, communicable diseases, and environmental health. 

Statistical data by age group show an increasing percentage of deaths in Lake County that are caused 
by cancer in adults over 25 in all race groups (i.e., white, black, Hispanic, other). 5   

California Department of Public Health 

The California Department of Public Health compiled County Health Status Profiles for 2009.  These 
profiles contain county data for selected health indicators as recommended by the Centers for Disease 
Control and Prevention, and the National Center for Health Statistics, and modified by the California 
Department of Public Health in collaboration with the California Conference of Local Health Officers.  
The data show that in 2009, Lake County had a higher death rate than California overall and the U.S. 
death rate in: colon cancer, lung cancer, prostate cancer, and chronic lower respiratory disease.   

California Cancer Registry 

The California Cancer Registry (CCR) is the statewide, population-based, cancer surveillance system.  
The CCR collects information about all cancer cases diagnosed in California (except basal and 
squamous cell carcinoma of the skin and carcinoma in situ of the cervix).  The availability of cancer 
data allows health researchers to analyze geographic, ethnic, occupational, and other differences that 
may provide clues pointing to risk factors.  The CCR also helps in determining where early detection, 
educational, or other programs should be directed.  The CCR database shows that from 2002 to 2006, 

                                                      

4  Jane MacLean, Department of Public Health, Nursing, Lake County; personal communication with Bonny Engler, RMT, 
Inc., June 15, 2009. 

5  National Leading Causes of Death 1999-2003, Community Health Status Indicators [CHSI], 2003. Accessed June 15, 
2009 online at 
http://communityhealth.hhs.gov/NationalLeadingCausesofDeath.aspx?GeogCD=06033&PeerStrat=24&state=California
&county=Lake. 
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Lake County had a higher than the average California rate for all cancer incidences, at all possible 
cancer sites. 

California Breathing 

California Breathing is a program of the California Department of Public Health’s Environmental 
Health Investigations Branch.  The program maintains a surveillance system for the purpose of 
analyzing and disseminating data related to asthma.  This data are used to increase understanding of 
the impact of asthma and to guide the planning and evaluation of asthma interventions.  California 
Breathing collaborates with stakeholders throughout the state to determine asthma data needs at the 
state, county, and community levels.  The 2006 reports show that the percentage of population in Lake 
County with asthma, including children age five to adults, was higher than the average California 
percentage.  Lake County generally had a higher percentage than the California average for 
emergency-related incidents and hospitalizations caused by asthma.  Lake County was below the 
California average rate of death caused by asthma, as no asthma related deaths were reported in the 
County between 2003 and 2005. 

Air Toxics "Hot Spots" Program 

The Air Toxics "Hot Spots" Information and Assessment Act (AB 2588) was enacted in 1987, and 
requires stationary sources to report the types and quantities of certain substances routinely released 
into the air.  The goals of the Air Toxics "Hot Spots" program are to collect emission data, to identify 
facilities having localized impacts, to ascertain health risks, to notify nearby residents of significant 
risks, and to reduce those significant risks to acceptable levels. 6 

Hotspots Analysis Reporting Program 

The Hotspots Analysis and Reporting Program (HARP) is a tool that assists with the programmatic 
requirements of the Air Toxics “Hot Spots” Program.  HARP is a single integrated software package 
that can be used by the air pollution control and air quality management districts, facility operators, 
and other parties to promote statewide consistency, efficiency, and cost-effective development of 
facility and emission inventories and health risk assessments.  HARP can also be used for other types 
of health risk assessments used in other programs (e.g., facility permitting).  Documents have 
identified probable health concerns to workers and the general public that are commonly encountered 
in geothermal development.  Emissions of hydrogen sulfide are a common concern for geothermal 
development.  The concentration of naturally occurring asbestos and arsenic can be of concern in 
serpentinite soils.  Radon, heavy metals, arsenic, and mercury may occur at dangerous levels in certain 
steam wells. 

Hazards and Hazardous Materials – Regulatory Setting 

Various federal, State, and local agencies have established hazards and hazardous materials guidelines 
and standards to protect workers and public health from potential hazards associated with hazardous 
materials and hazardous conditions.  Applicable standards and guidelines are discussed next. 

                                                      

6  Air Resources Board, California Environmental Protection Agency, 2010; accessed September 6, 2010 at 
http://www.arb.ca.gov/ab2588/ab2588.htm. 
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FEDERAL REGULATIONS 

Occupational Safety and Health Act of 1970 

The Occupational Safety and Health Administration (OSHA) is responsible for ensuring safe and 
healthful working conditions in the workplace by authorizing and enforcing standards developed under 
the Occupational Safety and Health Act of 1970. 

Resource Recovery and Conservation Act of 1976 

The Resource Recovery and Conservation Act (RCRA) provides the regulatory structure for governing 
the management of solid and hazardous wastes.  RCRA applies to facilities that transport, treat, store, 
or dispose hazardous waste.  Regulations that implement RCRA Subtitle C for hazardous waste 
management are found in 40 CFR. 

Toxic Substances Control Act 

The Toxic Substances Control Act (TSCA) addresses the production, importation, use, and disposal of 
specific toxic chemicals.  Chemicals that apply to this regulation that may be present in the project 
area include polychlorinated biphenyls (PCBs), asbestos, radon, and lead-based paints.  Because the 
project site is mostly undeveloped, the likelihood is low for the presence of these substances, with the 
exception of naturally occurring asbestos.   

Federal Insecticide, Fungicide, Rodenticide Act 

The Federal Insecticide, Fungicide, Rodenticide Act (FIFRA) provides requirements regarding the 
control of pesticide distribution, sale, and use.  FIFRA assures that pesticides used will be properly 
labeled and used in accordance with specifications.  Certain pesticides and herbicides may have been 
used or may be used currently in the project area for maintenance purposes by local property owners.  
BRP has not used pesticides and herbicides at the site. 

Superfund Amendments and Reauthorization Act of 1986; Emergency Planning and 
Community Right to Know Act 

The Emergency Planning and Community Right to Know Act (EPCRA), which is contained within the 
Superfund Amendments and Reauthorization Act (SARA), addresses requirements for certain 
information about any potential or actual releases to the environment of a hazardous material.  Neither 
the project site nor any site in the general project area is a designated Superfund site. 

Clean Water Act of 1972 

The Clean Water Act (CWA) addresses the need to regulate discharges of pollutants entering the 
waters of the U.S.  Key components of the CWA include the National Pollutant Discharge Elimination 
System (NPDES) stormwater discharge requirements associated with industrial and construction 
activity.  NPDES permitting requires the proper management of pollutants, including hazardous 
materials, at applicable industrial facilities or construction sites.  Stormwater regulations are regulated 
at the state level by the State Water Resources Control Board (SWRCB) and the corresponding 
Regional Water Quality Control Board (RWQCB).  The SPCC Rule also stems from the CWA and 
establishes spill prevention procedures, methods, and equipment requirements for certain facilities that 
have aboveground storage capacity greater than 1,320 gallons of oil.  Oils regulated under this rule 
include any type of oil including petroleum-based hydrocarbon fuels, synthetic oils, mineral oils, 
grease, fats, vegetable oils, oil mixed with wastes, and oil refuse.  The SPCC Rule requires that 
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qualified facilities must prepare and implement an SPCC Plan which addresses the requirements set 
forth in 40 CFR Section 112.   

Clean Air Act of 1990 

The Clean Air Act (CAA) requires businesses that store, handle, or produce significant quantities of 
hazardous materials have an emergency plan and response program in place.  Risk Management Plans 
(RMP) under this Act require states to implement a comprehensive system to inform local agencies 
and the public when a significant quantity of such materials are stored or handled at a facility.  These 
requirements are reflected in the California HSC, Section 25531 and CCR Title 19.   

STATE REGULATIONS 

California Occupational Safety and Health Act of 1973 

The California Division of Occupational Safety and Health (DOSH, also known as Cal/OSHA) is 
responsible for enforcing California’s laws and regulations pertaining to workplace safety and health.  
However, the U.S. Secretary of Labor continues to oversee California’s program and will enforce any 
federal standard for which California has not adopted a Cal/OSHA counterpart. 

California Code of Regulations 

Two sections of the California Code of Regulations (CCR) contain specific requirements to ensure that 
hazardous materials and hazardous wastes are managed and handled.  The Bottle Rock Power plant 
currently operates in accordance with all applicable regulations as required by the CCR.   

CCR Title 8, Section 3203 

California mandates that every business that operates in California must establish, implement, and 
maintain a written IIP Plan, in accordance with CCR Title 8, Section 3203.  At a minimum, the 
program must describe the employer’s health and safety procedures and practices that are being 
implemented to ensure a safe and healthful workplace.   

CCR Title 8, Section 5194 

Under CCR Title 8, Section 5194, employers are responsible for informing their workers about 
workplace hazards, potential exposures, and the work environment.  California employers have a legal 
obligation to provide and maintain a safe and healthful workplace for employees, as required by 
Cal/OSHA. 

California Health and Safety Code 

Various sections of the California Health and Safety Code (HSC) contain requirements regarding the 
storage and management of hazardous materials and wastes, including emergency contingency 
planning, response, and release reporting requirements. 

California Accidental Release Prevention Program 

The California Accidental Release Prevention Program (Cal-ARP) is derived from HSC Section 2553 
and CCR Title 19, Section 2735.  Cal-ARP requires facilities that store or handle a regulated 
hazardous material above the reporting threshold to develop an RMP, among other requirements, and 
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submit this to local agencies.  The Bottle Rock Power Plant does not currently meet threshold 
reporting requirements and is not anticipated to exceed threshold requirements as a result of the 
proposed project. 

Section 25503.5 of the California HSC requires facilities that store more than 10 pounds of a 
hazardous material to prepare and file a Hazardous Materials Management Plan (HMMP, also known 
as a HMBP).  The HMBP is submitted to the local Certified Unified Program Agency (CUPA) and is 
updated at least annually.  The HMBP consists of business and owner information, a hazardous 
materials inventory, facility map(s) depicting the locations of hazardous materials and emergency 
response equipment, an Emergency Contingency Plan, and an Employee Training Plan.  The Bottle 
Rock Power Plant HMBP is provided in Appendix G. 

California Senate Bill 1294, Chapter 143 

The California Hazardous Waste Source Reduction and Management Review Act of 1989, commonly 
referred to as State Senate Bill 14 (SB14), requires applicable facilities that generate hazardous waste 
above a threshold quantity to reduce hazardous waste generation and prevent the release of pollutants 
to the environment.  However, Senate Bill 1294, Chapter 143 exempts any wastes generated from the 
exploration, development, or production of geothermal energy and, thus, the Bottle Rock Power Plant 
and related facilities are not subject to SB14 requirements. 

REGIONAL / COUNTY / LOCAL REGULATIONS 

Certified Unified Program Agency 

The local CUPA enforces hazardous materials and hazardous waste regulations related to HMBP 
Plans, hazardous materials storage, and hazardous waste management.  The acting local CUPA for 
Bottle Rock Power Plant and related facilities is Lake County’s Department of Environmental Health.  
The local fire department works closely with the local CUPA in regard to enforcement of hazardous 
materials storage and fire protection requirements. 

Lake County Code 

Several Lake County ordinances apply to the proposed project under the Lake County Code in relation 
to worker safety, public health, and hazardous material management.  These regulations reflect federal 
and State requirements but authorize local authorities, such as the Lake County Health Department 
and Sheriff’s Department, to enforce the standards in conjunction with federal and State authority. 

Lake County Air Quality Management District 

The Lake County Air Quality Management District (LCAQMD) is the local regional agency that 
regulates stationary sources of pollution within the Lake County Air Basin.  The LCAQMD enforces 
federal, State and local air quality regulations to meet Ambient Air Quality Standards (AAQSs) and 
protects the public from air toxics.  All applicable requirements of LCAQMD’s Rules and Regulations 
specific to Bottle Rock Power Plant operations must be followed.  Specifically, air quality 
requirements related to geothermal power plants can be found in Article III of Chapter II of 
LCAQMD’s Rules and Regulations.  The LCAQMD requires that a Serpentine Dust Abatement Plan 
be developed and implemented when work is performed in serpentinite soils containing greater than 
one percent asbestos, in addition to other specific requirements relating to asbestos as found in Section 
467 of LCAQMD’s Rules and Regulations. 
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Hazards and Hazardous Materials – Significance Criteria 

The hazards and hazardous materials analysis uses significance criteria from Appendix G of the CEQA 
Guidelines.  According to these criteria, the project would have a significant hazards and hazardous 
materials impact if it would: 

• Create a hazard to the public or the environment through the routine transport, use, or disposal of 
hazardous materials, including through reasonably foreseeable upset and/or accident involving the 
release of hazardous materials to the environment; 

• Expose workers to significant safety risks; 

• Expose people to a significant risk of loss, injury, or death involving wildland fires, including 
where wildlands are adjacent to urbanized areas or where residences are intermixed with 
wildlands; 

• Impair implementation of or physically interfere with an adopted emergency response plan or 
emergency evacuation plan; 

• Compromise public health; and/or 

• Conflict with applicable laws, regulations, ordinances, standards, adopted local, regional, State, 
and federal plans, leases, and permits related to public health, worker safety, or hazards and 
hazardous materials. 
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Hazards and Hazardous Materials – Impacts / Environmental Consequences and 
Mitigation Measures 

LESS-THAN-SIGNIFICANT IMPACTS 

The proposed BRP Steam Project would have no impact or a less-than-significant impact for the 
following significance criteria: 

• Potential to conflict with applicable laws, regulations, ordinances, standards, adopted local, 
regional, State, and federal plans, leases, and permits related to public health, worker safety, or 
hazards and hazardous materials. 

 The proposed project would not consist of any components that would directly, deliberately 
conflict with laws, regulations, ordinances, plans, leases, and permits related to public health and 
safety matters.  Although some hazards would be present (as discussed below), the project 
sponsor does not propose any activity that would be in direct violation of federal, State, or local 
laws and requirements.  The Hazards and Hazardous Materials – Regulatory Setting subsection 
above provides further discussion of mandatory compliance with federal, State, and local 
regulations.  Thus, no significant impact would occur.  

• Potential to impair implementation of or physically interfere with an adopted emergency 
response plan or emergency evacuation plan. 

The proposed project includes no proposed facilities or activities that would conflict with existing 
emergency response plans.  Proposed facilities would provide new, improved roads and access 
that would assist in evacuation of the area in the event of a wildland fire.  Proposed facilities 
would provide new, improved roads, improved access and staging areas, and water supply 
(groundwater well and water storage tank) to assist fire response teams in fighting wildland fires.  
Therefore, no adverse impact would occur. 

IMPACT ANLAYSIS 

Lake County Air Quality Management District – Health Risk Assessment 

An AB 2588 health risk evaluation was completed by the Lake County Air Quality Management 
District in an ATC Permitting Assessment for the installation of new geothermal wells at the Francisco 
Pad.  The method used to conduct the risk evaluation followed the California Air Pollution Control 
Officers Association (CAPCOA) Air Toxic “Hot Spots” Program, Facility Prioritization Guidelines.  
This method evaluates the carcinogenic and non-carcinogenic effects of emissions from which a 
“score” is then calculated to evaluate (prioritize) facilities based on those calculated potential effects.  
The same methodology and health base data used for this evaluation is used for the HARP. 

The evaluation concluded that the total facility prioritization score for the installation of two 
geothermal wells at the site was 9.32 and was categorized as an intermediate risk.  A score greater than 
10.00 is considered to be of significance and a high priority facility.  The proposed project includes the 
construction of up to 22 geothermal wells over the 30-year project horizon.  Based on this previous 
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study, the proposed project likely would be categorized as a significant risk, triggering the need for a 
HARP-based health risk assessment. 

The LCAQMD is responsible for determining whether or not a facility is a high priority under the Air 
Toxic “Hot Spots” Program and then for determining whether the facility would be required to 
complete a health risk assessment.  Coordination and approval from the LCAQMD is needed to 
complete a HARP health risk assessment.  The proposed project would comply with all LCAQMD 
requirements for completing a health risk assessment if one is required, for any subsequent mitigation 
measures to minimize potential exposure. 

Impact 5.7-1 Hazard to the Public or the Environment 
Implementation of the project could create a hazard to the public or the environment through 
the routine transport, use, or disposal of hazardous materials, including through reasonably 
foreseeable upset and/or accident involving the release of hazardous materials to the 
environment.  This would be a significant impact. 

Note: in the following impact discussion, the distinction is made between impacts specific to the 
proposed BRP Steam Project and those related to operations of the Bottle Rock Power Plant.  The BRP 
Steam Project would add incrementally, and ultimately substantially,  to operations of the Bottle Rock 
Power Plant and, therefore, would have effects on hazards and hazardous materials.  BRP, the 
proposed project sponsor, is responsible for the management of all hazards and hazardous substances 
related to its operations, with oversight by various State and federal regulatory agencies, as noted 
previously.  Ultimate oversight responsibility for management of the hazards at the Bottle Rock Power 
Plant, including mitigation measures identified herein for the proposed project, would fall under the 
jurisdiction of the CEC and the BLM as the permitting authorities for the power plant.   

As permitting authority for the steam field, Lake County would have ultimate oversight responsibility 
for the management of hazards and hazardous substances on the Francisco Lease and existing wells as 
well as those of the proposed BRP Steam Project, including the mitigation measures identified herein.  
If the project is approved by Lake County, the County would enforce the mitigation measures that 
were within its purview, whereas those mitigation measures which were under the purview of the CEC 
and BLM would be enforced by those agencies.  In some case, the enforcement would be a shared 
responsibility of all three agencies, as specifically noted herein. 

Construction and Well Development 

Construction-related activities for the proposed project would require the use of hazardous materials 
on-site.  Compliance with all applicable regulations relating to the transport, handling, management, 
and disposal of hazardous materials would reduce the potential risk of upset.  However, accidental 
release to the environment that may be caused by equipment failure, faulty container, puncture of 
container, or mishandling of hazardous materials could still occur.  In the possible case of an 
accidental release of a hazardous substance, facility emergency spill response procedures would be 
followed by properly trained personnel.   

Construction-related activities would require the use and storage of hazardous materials on-site, which 
might lead to an accidental release to the environment.  During construction of the geothermal wells, 
hydrogen sulfide (H2S), metals, naturally occurring asbestos, and other hazardous substances could be 
accidentally released during drilling and testing operations.  Portable H2S abatement systems would be 
located at the well pads to address H2S emissions during drilling activities.  H2S abatement requires 
the use of chemicals such as sodium bicarbonate and anthraquinone disulfonate.  Drilling fluid 
additives and soil stabilizers would be used during drilling of the geothermal wells.  Other chemicals 
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that might need to be stored at the areas of construction would include oils, fuels, waste oils, and 
solvents.  A 20,000 gallon diesel fuel tank would need to be staged at the vicinity of the drilling site 
for equipment refueling purposes.  Use of a sumpless drilling process during well construction would 
capture any potential spills into a storage tank.  Proper staging and handling of chemicals would be 
conducted, in accordance with all applicable regulations for use of hazardous materials during 
construction. 

Soils and rock generated from drill cuttings and construction activity could contain naturally occurring 
hazardous materials such as asbestos and heavy metals like nickel and vanadium.  Construction work 
involving the disturbance of the soils in the area that contain serpentinite dust may expose workers to 
naturally occurring asbestos.  The upset of hazardous materials from routine transport, use, or disposal 
of hazardous materials during construction and drilling activities could result in a substantial adverse 
effect to the public and/or the environment.  

Operations and Maintenance  

The potential for the routine transport, use, or disposal of hazardous materials to create a hazard to the 
public or environment would be similar to the construction impacts identified above.  The expected 
amount of hazardous materials used and the generation of hazardous wastes in general would be 
directly proportional to the increase in steam production as a result of the proposed BRP Steam 
Project.  The Bottle Rock Power Plant is currently equipped and prepared to handle hazardous 
materials such as radon-222, potential air contaminants (e.g., benzene, silica, mercury, arsenic, 
ammonia, boron, and vanadium), and well steam and power plant emissions during operation of the 
proposed project.  All abatement chemicals and support products would continue to be stored at the 
power plant.  All hazardous materials would continue to be stored in proper containers specific for 
each material.  Management of hazardous materials and hazardous wastes in accordance with all 
applicable regulations and existing CEC Conditions of Certification (COC) would continue at the 
power plant with the implementation of the proposed project.   

Power Plant Decommissioning and Site Closure 

The potential for a reasonable foreseeable upset and accident conditions involving the release of 
hazardous materials to the environment would be similar to construction impacts identified above.  
Following decommissioning of the Bottle Rock Power Plant and closure of all wells, in accordance 
with all applicable regulations, the CEC and Lake County would review all decommissioning actions 
and ensure that cooling tower emissions of radon were reduced to acceptable levels per California 
Division of Oil, Gas, and Geothermal Resources (CDOGGR) requirements, use of hazardous materials 
and generation of hazardous wastes would be discontinued at the site, and no further impacts or 
hazards related to them would result.  

Conclusion 

Implementation of the proposed project (including the construction, operations, and eventual 
decommissioning phases) would create a substantial hazard to the public or the environment through 
the routine transport, use, or disposal of hazardous materials.  This would be a significant impact. 

The following Mitigation Measures 5.7-1(a) through 5.7-1(i), under the enforcement authority of Lake 
County, would be required to reduce impacts from construction and drilling.  Mitigation Measures 5.7-
1(j) through 5.7-1(ee) which follow, under the enforcement authority of the CEC, would be 
implemented to protect public health from potential impacts from hazards and hazardous materials 
such as radon-222, potential air contaminants (e.g., benzene, silica, mercury, arsenic, ammonia, boron, 
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and vanadium), and well steam and power plant emissions during operation of the proposed project.  
Mitigation Measure 5.7-1(s) would require implementation of a Cooling Water Management Plan.  

MITIGATION MEASURES TO BE ENFORCED BY LAKE COUNTY 

Mitigation Measure 5.7-1(a)  Protection measures shall be implemented to eliminate construction 
hazards or minimize the risks through training, use of procedural controls, and use of protective 
equipment.  The BRP Injury and Illness Prevention Program (IIPP) shall be implemented and 
construction activities proposed for the BRP Steam Project shall be included under the program.  
Proper job training and hazard awareness shall be provided to all workers at the site.  All construction 
workers shall be required to comply with all safety training requirements and follow all required safety 
precautions per federal, State, and local regulations. 

Mitigation Measure 5.7-1(b)  All construction equipment shall be properly maintained and kept in 
good operating condition at all times.  Fluids from equipment such as fuels, grease, and coolants shall 
be properly maintained and managed in accordance with the Bottle Rock Power Plant SPCC Plan and 
construction SWPPP, which plans shall be amended to include the site and facilities of the proposed 
BRP Steam Project.  Any waste oils generated from the maintenance of construction equipment shall 
be managed accordingly and disposed in accordance with all applicable regulations.  Drill cuttings and 
any runoff or unexpected releases from construction equipment, drilling platforms, fuel, and materials 
storage areas shall be captured into a storage tank. 

Mitigation Measure 5.7-1(c)  Management of all potential pollutant sources shall be addressed by 
implementing Best Management Practices (BMP) through a SWPPP and SPCC Plan (also see 
Mitigation Measure 5.7-1[a] above) that include the proposed BRP Steam Project site and facilities.  
BMPs shall include proper storage of chemical containers so that they are not directly exposed to sun 
and moisture, keeping containers in good condition, routine inspections of hazardous material storage 
areas to ensure container integrity, and implementation of proper housekeeping practices.  All fuels 
shall be stored in proper aboveground storage tanks, equipped with secondary containment per federal 
and State requirements, to ensure accidental leak containment.  Any chemicals that need to be stored 
in the proposed construction areas shall be stored in their proper containers with secondary 
containment to address the potential for any possible releases. 

Mitigation Measure 5.7-1(d)  The project sponsor shall send at least a 24-hour advance notification to 
Cal/OSHA prior to the start of each construction and drilling activity that may result in the release of 
asbestos into the environment, regardless of the amount of asbestos-containing material that may be 
disturbed.   

Mitigation Measure 5.7-1(e)  The project sponsor shall prepare and implement a Serpentinite Dust 
Control Plan, in compliance with Lake County Air Quality Management District requirements, to 
ensure that airborne asbestos exposure to workers and nearby residents is prevented. 

Mitigation Measure 5.7-1(f)   The project sponsor shall prepare and implement a Sumpless Drilling 
Plan to address proper management and disposal of any asbestos-containing soils generated as a result 
of drilling operations.  Drilling material shall be contained within a tank and profiled to determine its 
hazardous content for proper disposal.  If the profile analysis determines the presence of hazardous 
materials at levels that make the soil a hazardous waste per CCR Title 22 and as defined in 40 CFR, 
the soil shall be properly handled, manifested, and disposed off-site, in accordance with all applicable 
regulations. 
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Mitigation Measure 5.7-1(g)  All transporters of hazardous materials to and from the proposed well 
pads shall be DOT certified and qualified to transport hazardous materials.  Delivery and off-site 
transportation of hazardous materials shall be monitored by properly trained personnel for quick 
response in the case of an unexpected release.  All hazardous materials shall be transported in DOT-
approved containers and labeled in accordance with applicable regulations. 

Mitigation Measure 5.7-1(h)  Emergency spill response procedures provided in the existing SWPPP, 
SPCC Plan, IIPP and Bottle Rock Power Plant Emergency Preparedness and Action Plans shall be 
amended to include the proposed BRP Steam Project well sites and steam collection pipelines.  These 
plans address the proper steps to be taken to contain and cleanup accidental releases.  In addition, the 
Incident Reporting and Investigation Program shall be followed in the event of a release to ensure 
proper reporting and investigations are conducted, in accordance with Federal and State requirements. 

Mitigation Measure 5.7-1(i)  The existing Hazardous Materials Management Plan (HMBP) shall be 
amended to include the proposed BRP Steam Project.  The HMBP shall be updated annually and/or 
within 30 days of a 100 percent or more increase in storage quantity of a previously disclosed material, 
use of a previously undisclosed material at or above reporting thresholds, facility change of address, 
change in ownership, or change in business name.  The HMBP and annual fees shall continue to be 
submitted to the local CUPA. 

MITIGATION MEASURES TO BE ENFORCED BY THE CALIFORNIA ENERGY COMMISSION  

Mitigation Measure 5.7-1(j)  The project sponsor shall conduct quarterly sampling and analysis for 
radon-222 concentrations in gases entering the power plant.  An outline of the current California 
Department of Health Services Radiologic Health Section (CDHS/RHS) minimal requirements for 
monitoring and reporting on Radon-222 follows and shall be applicable to the project: 

• The facility must be sampled at least quarterly. 

• The sampling and analysis methods must be shown to be accurate by comparison to known 
standards supplied by an acceptable source (e.g., EPA).  This “standard comparison” or 
“calibration” shall be run with each set of samples counted, unless the counting system is shown to 
be sufficiently stable.  If calibration is unnecessary for each run, then calibration shall be required 
at least once per year. 

• The power production unit must be sampled such that the instantaneous radon-222 emission rate 
(Ci/sec) to the environment is accurately determined. 

• The Radon-222 monitoring program will be conducted for at least the first three years of 
commercial operation.   

If monitoring results indicate that the radon-222 release for the Bottle Rock Power Plant is well within 
applicable standards, the program may be modified, reduced in scope, or eliminated, provided the 
approval of CDHS/RHS is obtained by BRP.  As new information and techniques become available, 
with concurrence of BRP and CDHS/RHS, changes may be made to the program or the methods 
employed in monitoring radon-222. 

For verification, approximately ten percent of samples shall be taken in duplicate, with the duplicate 
sample sent to the CDUS Sanitation and Radiation Laboratory in Berkeley for cross-check analysis as 
a quality control on BRP’s laboratory analyses. 
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The project sponsor shall provide annual reports to CDHS/RHS, BLM, and Lake County, discussing 
each point above.  All results shall include the standard deviation associated with the counting error.  
Sources of error in the sampling procedure and emission calculation shall be discussed. 

The report shall also indicate the maximum dose resulting from emissions calculated at the project site 
boundary, and to the resident nearest the location of maximum radon-222 concentration, and the 
resultant expected population dose.  (These dose calculations may follow a simplified methodology 
established by CDHS/RHS.) 

Annual reports shall be maintained by CDHS/RHS and be available to the CEC, BLM, Lake County, 
and the public on request.  CDHS/RHS shall report annually the results of the radon-222 monitoring 
program to the CEC, BLM, and Lake County.  This report shall include, at a minimum, data 
concerning average and high values of radon-222 emissions and incidences of the 3.0 pCi/1 and 6.0 
pCi/1 level exceedances (also see Mitigation Measure 5.7-1[k] below).   

If the program is modified, reduced in scope, or eliminated, the project sponsor shall send a copy of 
CDHS/RHS approval to the CEC, BLM, and Lake County. 

Mitigation Measure 5.7-(k)  If the radon-222 concentration exceeds 3.0 picocuries per liter (pCi/1) in 
the cooling tower exhaust, the project sponsor shall inform the CDHS/RHS and CEC staff with a 
special report, copied to the BLM and Lake County.  For verification, the project sponsor shall provide 
a written report to the CDHS/RHS and CEC staff on sample results within 30 days of confirming an 
exceedance of 3.0 (pCi/1) radon 222 in the cooling tower exhaust.  Confirmation shall include the re-
analysis of the sample by BRP or another qualified laboratory.  Confirmation of sample results shall 
be accomplished in the most expedient manner possible.  The procedures used shall be the same as the 
normal analysts but may include sending samples to CDHS/RHS and/or outside qualified laboratories 
for analysis.  The confirmation of a sample shall take less than five calendar days.  BRP shall notify 
the CEC, BLM, and Lake County of corrective actions taken.  The CEC shall review the actions and 
ensure that the corrective actions are adequate to ensure that cooling tower emissions of radon have 
been reduced to acceptable levels. 

Mitigation Measure 5.7-1(l)  If the radon-222 concentrations exceed 6.0 pCi/1 in the cooling tower 
exhaust, the project sponsor shall notify the CDHS/RHS and the CEC on confirmation of the sample 
results.  For verification, the project sponsor shall notify CDHS/RHS and the CEC within 24 hours of 
confirming the sample results.  (See Mitigation Measure 5.7-(j) above for confirmation requirements).  
The project sponsor shall notify the CEC, BLM, and Lake County of corrective actions taken.  The 
CEC shall review the actions and ensure that cooling tower emissions of radon have been reduced to 
acceptable levels 

Mitigation Measure 5.7-1(m)  The project sponsor shall obtain baseline ambient air measurements for 
benzene, silica, mercury, arsenic, ammonia, and vanadium, in accordance with the following 
requirements.  These requirements may be accommodated as a part of any established regional data-
gathering program that is acceptable to the LCAQMD and BRP staff. 

• Measurements shall be made in the populated areas in Cobb Valley, downwind of the power plant, 
to be determined by the LCAQMD, CEC staff, and BRP. 

• Sampling shall be performed for at least one year prior to commercial operation. 

• Mercury shall be measured in the particulate and vapor state. 
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• Benzene shall be measured in the vapor state. 

Particulate measurements for silica, arsenic, mercury, and vanadium shall be made using a sampler for 
inhalable particulates.  Elemental analyses may be performed using particle induced X-ray emission 
(PIXE) techniques, atomic absorption, or neutron activation techniques.  Particulate samples shall be 
collected every sixth day, on the same schedule as the California Air Resources Board (CARB) 
statewide hi-vol particulate monitoring. 

• Mercury vapor measurements shall be made by trapping the vapor and subsequent laboratory 
analysis.  The schedule for mercury vapor sampling may differ from the particulate sampling, 
depending on the exact method used. 

• Ammonia shall be measured in the gaseous state, concurrently with hydrogen sulfide.  If a uniform 
ratio exists between ammonia and hydrogen sulfide, ambient hydrogen sulfide data may be used to 
estimate ammonia concentrations. 

Ammonia measurements shall be performed using a continuous NO-NO2 analyzer, retrofitted with a 
high temperature converter that is designed for ammonia determination. 

• Measurement methods other than those specified above may be proposed and used by BRP as 
approved by the CEC staff. 

For verification, a sampling plan consistent with the above sampling requirements shall be prepared by 
the project sponsor and submitted for approval by the CEC staff and LCAQMD, in consultation with 
the CARB and CDRS, 120 days before monitoring begins.  The project sponsor shall provide the 
LCAQMD, CARB, and CEC with quarterly reports, summarizing the monitoring results. 

Mitigation Measure 5.7-1(n)  The project sponsor and CEC staff, in consultation with CARB and 
CDHS, shall agree on significant levels of regulated and non-regulated pollutants applicable in the 
operational monitoring program.  Significant levels for regulated pollutants shall be revised only if a 
change occurs in federal or State air quality standards.  If required, the permit holder shall coordinate 
with CEC to prepare a report on the agreed on levels for pollutants.  This report shall be filed with the 
CARB and CDHS. 

Mitigation Measure 5.7-1(o)  For the first two years of operation, the project sponsor shall analyze the 
incoming steam to the power plant for mercury, arsenic, silica, boron, benzene, and ammonia.  These 
components shall be monitored every quarter.  For verification, the project sponsor shall submit the 
monitoring program plan to the LCAQMD, CEC, and CARB.  The LCAQMD shall review the plans 
for adequacy.  The project sponsor shall submit test results to the LCAQMD and CEC on a quarterly 
basis.  After two years, the LCAQMD shall determine if annual testing for the above-mentioned steam 
constituents is sufficient.  The project sponsor may join with the steam supplier in performing such 
tests. 

Mitigation Measure 5.7-1(p)  In the second year of commercial operation, the project sponsor shall 
perform a mass balance measurement for mercury and arsenic.  For verification, the project sponsor 
shall prepare a report on the mass balance measurements and calculations.  The project sponsor shall 
send the report to the CDHS and CEC within 30 days after completing the measurements.  The 
program results shall be evaluated by the CEC and CDHS to determine requirements, if any, for 
continuation of a mass balance measurement program. 
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Mitigation Measure 5.7-1(q)  New well steam analyses shall be performed by the project sponsor 
when new steam supply wells are added, to guarantee that combined power plant emission (the sum of 
base line, power plant contributions, and new well contributions) do not change significantly (±20 
percent).  Methodology for this analysis shall be the same as in Mitigation Measure 5.7-1(p) above.  
For verification, the project sponsor shall send each new well steam analysis to the CEC, with a copy 
to the LCAQMD, within 30 days after the sampling. 

Mitigation Measure 5.7-1(r)  The project sponsor shall conduct ambient air monitoring for arsenic, 
boron, mercury, benzene, and silica for one year after initial operation, as outlined in the LCAQMD’s 
Determination of Compliance, Condition 22.  At the end of the indicated period, LCAQMD shall 
review the monitoring program and determine the feasibility and necessity for continuing the program.  
If the project sponsor enters into a combined monitoring program with other geothermal 
operators/developers that is acceptable to the LCAQMD and CEC, this requirement shall be satisfied.  
For verification, the project sponsor shall submit the monitoring plan to the LCAQMD, CEC, and 
CARB for approval at least six months prior to start-up of the program.  The project sponsor shall 
provide the LCAQMD, CARB, and CEC with quarterly reports, summarizing the monitoring results. 

Mitigation Measure 5.7-1(s)  The project sponsor shall develop and implement a Cooling Water 
Management Plan to ensure that the potential for bacterial growth in cooling water is kept at a 
minimum.  The plan shall be consistent with either the CEC’s “Cooling Water Management Program 
Guidelines” or with the Cooling Technology Institute’s “Best Practices for Control of Legionella” 
guidelines but, in either case, the plan shall include sampling and testing at least every six months for 
the presence of Legionella bacteria.  After two years of power plant operations, the project sponsor 
may request that the CEC re-evaluate and revise the Legionella bacteria testing requirement.  For 
verification, the Cooling Water Management Plan shall be provided to the CEC for review and 
approval at least 60 days prior to the restart of cooling tower operations. 

Mitigation Measure 5.7-1(t)  The project sponsor shall ensure that any hazardous waste hauler in 
relation to operation of the power plant employed has a certificate of registration from the California 
Department of Health Services (CDHS), Hazardous Materials Management Section.  For verification, 
the project sponsor shall keep a letter on file verifying that hazardous waste haulers have CDHS 
certificates of registration. 

Mitigation Measure 5.7-1(u)  As the only Stretford process waste is sulfur cake with some entrained 
process chemicals, the project sponsor shall ensure that sulfur cake is properly stored in an appropriate 
container and removed periodically to be sold or disposed at a site approved for such wastes.  Any 
sludge which accumulates in the cooling tower shall be removed as needed and hauled by a registered 
hazardous waste hauler to an approved disposal site.  For verification, the project sponsor shall submit 
final design plans and “As-Built” drawings to the CEC and copy the Lake County Chief Building 
Official, incorporating these design features.  In addition, each month the project sponsor shall submit 
completed hazardous waste manifests to CQBS, in compliance with CCR Title 22, Section 66475. 

Mitigation Measure 5.7-1(v)  The project sponsor shall require that hazardous wastes are taken to a 
facility permitted by CDHS to accept such wastes.  For verification, the project sponsor shall notify 
the CEC, CDHS, and Solid Waste Management Board of the selected disposal site.  Any notice of 
change in disposal sites shall be submitted as changes occur. 

Mitigation Measure 5.7-1(w)  If a secondary treatment system is used to abate H2S emissions, the 
project sponsor shall submit its secondary abatement waste disposal plans to the CEC for review, to 
ensure that additional hazardous wastes are properly disposed.  For verification, the plans shall be 
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submitted as soon as the project sponsor determines that secondary abatement is required, but no later 
than 120 days prior to operation of the secondary abatement system. 

Mitigation Measure 5.7-1(x)  If hazardous wastes, including Stretford sulfur effluent, are stored on 
site for more than 60 days, the project sponsor shall obtain a determination from the CDHS that the 
requirements of a Hazardous Waste Facility Permit have been satisfied.  For verification, the project 
sponsor shall notify the CEC in writing, with a copy to the BLM and Lake County if it files an in-lieu 
application with CDHS for the operation of a Hazardous Waste Facility. 

Mitigation Measure 5.7-1(y)  The project sponsor shall ensure that construction wastes are taken to a 
waste disposal facility licensed to accept such wastes.  For verification, the project sponsor shall notify 
the CEC, Lake County Community Development Department, and Solid Waste Management Board of 
the disposal option selected for the construction wastes. 

Mitigation Measure 5.7-1(z)  On becoming aware of any impending waste management-related 
enforcement action by any local, State, or federal authority, the project sponsor shall notify the CEC in 
writing, with a copy to the BLM and Lake County, of any such action taken or proposed to be taken 
against the operation of the Bottle Rock Power Plant itself or against any waste hauler or disposal 
facility or treatment operator with which BRP contracts. 

For verification, the project sponsor shall notify the CEC in writing, with a copy to the BLM and Lake 
County, within 10 days of becoming aware of an impending enforcement action.  The CEC shall 
notify the project sponsor of any changes that shall be required in the manner in which the project 
related wastes are managed. 

Mitigation Measure 5.7-1(aa)  The project sponsor shall certify that lube oil storage tanks are 
designed and constructed according to CAC Title 8, Article 145 and anchored to resist a force of an 
ELF of 0.5w.  For verification, the project sponsor shall prepare and submit a certificate of compliance 
to the CUPA and copied to the CEC and Lake County, stamped by a registered civil, mechanical, or 
industrial engineer, prior to commercial operation. 

Mitigation Measure 5.7-1 (bb)  The project sponsor shall certify that all storage bins and cylinder 
anchorages for flammable and hazardous substances are designed and constructed to resist a force of 
an ELF of 0.5w.  For verification, the project sponsor shall prepare and submit a certificate of 
compliance to the CUPA and copied to the CEC and Lake County, stamped by a registered civil, 
mechanical, or industrial engineer, prior to commercial operation. 

Mitigation Measure 5.7-1(cc)  The project sponsor shall certify that hydrogen and oxygen systems are 
installed according to CAC Title 8, Articles 138 and 139.  For verification, the project sponsor shall 
prepare and submit a certificate of compliance to the CUPA and copied to the CEC and Lake County, 
stamped by a registered civil, mechanical, or industrial engineer, prior to commercial operation. 

Mitigation Measure 5.7-1(dd)  The project sponsor shall certify that ammonia and CO2 gas are stored 
according to CAC Title 8, Articles 76 and 107.  For verification, the project sponsor shall prepare and 
submit a certificate of compliance to the CUPA and copied to the CEC and Lake County, stamped by 
a registered civil, mechanical, or industrial engineer, prior to commercial operation. 

Significance After Mitigation  Implementation of Mitigation Measures 5.7-1(a) through 5.7-1(ee) 
would reduce potential hazards to the public, workers, or the environment through the routine 
transport, use, or disposal of hazardous materials during construction, operations, and 
decommissioning phases to a less-than-significant level. 
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Responsibility and Monitoring  Responsibility and monitoring for the recommended mitigation 
measures are described above. 7 

Impact 5.7-2 Worker Safety 
Implementation of the project could expose workers to substantial safety risks.  This would be a 
significant impact. 

Construction and Well Development  

Construction workers may be exposed to or injured from potential hazards such as loud noises, 
moving equipment, confined space entry, exposure to hazardous materials, electric shock, and 
equipment exhaust.  The California Division of Oil, Gas, and Geothermal Resources (CDOGGR) sets 
safety requirements for geothermal well drilling under its jurisdiction.  Although the proposed new 
wells would be regulated solely by the BLM and not CDOGGR, CDOGGR-required safety 
precautions, such as the use of appropriate blowout prevention equipment (BOPE) and engineering 
practices to maintain control of geothermal wells and surface equipment, would be adhered to and 
would likely be required by the BLM as well.  Impacts to worker safety during construction and well 
development activities would not pose a substantial adverse risk with the project sponsor’s compliance 
with existing regulations and the CEC conditions of certification for the Bottle Rock Power Plant, as 
well as the implementation of mitigation measures related to Lake County’s issuance of a conditional 
use permit (CUP) for construction of the proposed well pads.  

Operations and Maintenance  

Operations and maintenance activities at geothermal facilities are potentially dangerous.  Workers may 
be exposed to such potential hazards as loud noises, moving equipment, confined space entry, 
hazardous materials, and equipment exhaust.  Exposure to faulty equipment, chemical spills, fires, 
explosions, electric shock, and other hazards could result in injury to workers.  Increased use and 
storage of hazardous materials and waste would be expected to occur at the power plant as a result of 
the proposed project. Protection measures would be implemented to eliminate these hazards or 
minimize the risks through training, use of procedural controls, and use of protective equipment.  The 
BRP Steam Project would comply with all applicable laws to ensure that the personal safety and health 
of each worker is secured.   

Power Plant Decommissioning and Site Closure 

During construction activities or routine operations, the abandonment of excavations or geothermal 
wells may become necessary.  Any unsuccessful geothermal wells would be abandoned according to 
the BLM and CDOGGR requirements.  Any excavation that must be abandoned would be conducted 
in accordance with Section 13800 of the California Water Code and Division 104, Part 9.5 of the 
California Health and Safety Code.   

Power Plant and Francisco Leasehold well field closure plans are not expected to change because of 
the proposed project.  In the event of premature or unexpected cessation of operations at the power 
plant, proper actions would be specified by the CEC and undertaken to address the logistics of 
handling all hazardous materials that would need to be removed.  

                                                      

7  To maintain readability, responsibility and monitoring requirements are specified within each mitigation measure (unlike 
other sections in this document) because of the numerous mitigation measures described. 
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Decommissioning and demolition of the Bottle Rock Power Plant would require any soils that become 
contaminated from plant operations to be tested and removed if contaminant concentrations were 
found to be at elevated levels.  Well pads facility equipment and structures might become 
contaminated over time from normal plant operations and would have to be decontaminated to the 
extent possible and removed.   

Conclusion 

Construction, operations, and decommissioning phases of the proposed BRP Steam Project would 
expose workers to substantial safety risks.  This would be a significant impact.  The following 
mitigation measures would be required. 

MITIGATION MEASURES TO BE ENFORCED BY THE CALIFORNIA ENERGY COMMISSION AND 
BLM 

Mitigation Measure 5.7-2(a)  Proper measures such as providing barricades and locked areas shall be 
implemented to limit access to areas that are potentially hazardous and where hazardous materials will 
be located.  Exposure of hazardous materials to the elements shall be limited to the extent possible and 
stored in containers on well pads that are in good condition. 

Mitigation Measure 5.7-2(b)  The project sponsor shall implement an accident prevention program, in 
accordance with the provisions of CAC Title 8, Sections 3203 et seq. (these sections include chemical 
handling and storage and provisions for hazardous materials and airborne contaminant exposure based 
on CAC Title 8, Section 5155).  The project sponsor shall request the Cal/OSHA Consultation Service 
to review the project sponsor’s accident prevention program.  For verification, the project sponsor 
shall request a letter from the Cal/OSHA Consultation Service, certifying compliance with the 
requirements of CAC Title 8, Section 3203.  Notification of this verification shall be filed with the 
CEC. 

Mitigation Measure 5.7-2(c)  The project sponsor shall submit a copy of a revised project 
Construction Injury and Illness Prevention Program to the CEC, containing the following: 

• Construction Safety Program 
• Construction Personal Protective Equipment Program 
• Construction Exposure Monitoring Program 
• Construction Emergency Action Plan 
• Construction Fire Protection and Prevention Plan 

The Safety Program, the Personal Protective Equipment Program, and the Exposure Monitoring 
Program shall be submitted to the CEC for review and comment concerning compliance of the 
program with all applicable Safety Orders.  The Construction Fire Protection and Prevention Plan and 
Emergency Action Plan shall be submitted to the South Lake County Fire Protection District for 
review and comment prior to submittal to the CEC. 

For verification, the project sponsor shall submit a copy of the Construction Injury and Illness 
Prevention Program to the CEC for review and approval at least 30 days prior to project site 
mobilization.  The project sponsor shall provide a letter from the Lake County Fire Protection District 
Prevention Plan and Emergency Action Plan. 
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Mitigation Measure 5.7-2(d)  On-site worker safety inspections may be conducted by the California 
Division of Occupational Safety and Health (CAL/DOSH) during construction and operation of the 
proposed project or when an employee complaint has been received.  The project sponsor shall notify 
the CEC in writing in the event of a violation. 

For verification, the project sponsor shall maintain records of CAL/DOSH inspections and shall make 
them available to authorized staff on request.  CAL/DOHS shall notify the CEC of alleged violation(s) 
and recommended course of action in writing within seven days of such determination. 

MITIGATION MEASURE TO BE ENFORCED BY THE CALIFORNIA ENERGY COMMISSION  

Mitigation Measure 5.7-2(e)  Hazardous materials, including hazardous wastes that are not part of the 
facility infrastructure, shall be removed in accordance with all applicable regulations by designated 
and trained personnel.  Hazardous materials that cannot be promptly or easily removed as the result of 
a premature or unexpected cessation of operations and that remain at the site during closure shall be 
properly identified and labeled with the appropriate hazard signs. 

Significance After Mitigation  In addition to Mitigation Measures 5.7-1(a) and 5.7-1(b), Mitigation 
Measures 5.7-2(a) through 5.7-2(d) would protect worker safety during construction and operation of 
the proposed project from hazards and hazardous materials.  Implementation of Mitigation Measure 
5.7-2(e) would reduce exposure of workers to substantial safety risks during decommissioning.  All 
measures, if implemented, would reduce impacts to workers associated with safety risks to a less-than-
significant level. 

Responsibility and Monitoring  Responsibility and monitoring for the recommended mitigation 
measures are described above. 

Impact 5.7-3 Wildland Fires 
Implementation of the project could expose people to a substantial risk of loss, injury or death 
involving wildland fires.  This would be a significant impact. 

The potential exists for both small fires and structural fires in the project area as a result of 
construction activities at the BRP Steam Project site.  Electrical sparks, combustion of fuels, and 
flammable materials, explosions, or chemical reactions might cause a fire, in addition to the possible 
occurrence of a natural wildland fire.  

According to the Fire Severity Map of the Lake County General Plan, the project site is within a very 
high fire risk area. 8  The project sponsor would implement fuel modification (e.g., vegetation 
removal; vegetation surrounding a building or structure is fuel for a fire) and/or brush clearance on 
adjacent terrain as required by Public Resource Code 4291 and local ordinances.   

Well pad preparation activities would include clearing, earthwork, drainage, and other vegetation 
removal activities necessary for safe operation and fire prevention.  Because the Lake County Grading 
Ordinance restricts grading activities between October 15 and April 15, grading during these restricted 
months would require a mitigation plan approved by Lake County prior to commencement of grading 
activities during that time.  Structures would be built in accordance with Code 701A.3.2 (New 
Buildings Located in Any Fire Hazard Severity Zone) and as required by local and State fire codes.  
                                                      

8  Lake County General Plan, Figure 7-3, County of Lake, September 2008. 
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Two on-site storage tanks, capable of holding 20,000 gallons each, would be located on the hillside 
northeast of Well PTW-1 and would provide for daily water use and fire safety flows.   

The project area is close to a few residential properties but is not near any urbanized areas.  Because 
no schools are present within one mile of the proposed project, impacts to schools are not anticipated.   

The potential for both small fires and structural fires in the project area would continue to exist during 
operations and maintenance of the proposed project.  Electrical sparks, combustion of fuels and 
flammable materials, explosions, and chemical reactions might cause a fire.  Some risk of damage 
from natural wildland fires also would exist.   

Activities during decommissioning would pose a risk for igniting wildland fires.  Electrical sparks, 
combustion of fuels and flammable materials, explosions, and chemical reactions might cause a fire, in 
addition to the possible occurrence of a natural wildland fire during removal of project elements.  

Following decommissioning and removal of the well pads, pipeline, and other facilities, the area 
would receive no further regular use as related to geothermal development activities.  At that time, the 
risk for a natural wildland fire still would exist at the site. 

Implementation of the proposed project could expose people or structures to a substantial risk of loss, 
injury, or death involving wildland fires.  This would be a significant impact.  Therefore, the following 
mitigation would be required. 

Mitigation Measure 5.7-3  Fire prevention, control, and response procedures in accordance with 
Bottle Rock Power Plant’s Safety Procedure No. 024, Emergency Preparedness and Action Plans shall 
be implemented to ensure protection from any fires that may occur at the site. 

Significance After Mitigation  Implementation of Mitigation Measure 5.7-3, in addition to Mitigation 
Measure 5.7-1(b), would reduce wildlife fire risk to a less-than-significant level. 

Responsibility and Monitoring  The project sponsor would be responsible to submit fire prevention, 
control, and emergency response procedures for County approval, prior to issuance of a grading 
permit. 
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5.8 GEOLOGY, SOILS, AND SEISMICITY 

This section presents an evaluation of the potential impacts to geology, soils, and seismicity by the 
proposed BRP Steam Project.  This section includes a summary of applicable regulations, a 
description of existing geological conditions, and an analysis of potential geological, soil, and 
seismicity impacts/environmental consequences associated with the proposed project.  Mitigation 
measures are recommended, as necessary, to reduce significant impacts.   

Geology, Soils, and Seismicity – Environmental Setting / Affected Environment 

REGIONAL SETTING 

Geomorphology and Topography 

The project is located in the north central part of the Coast Range Geomorphic Province.  This 
province is bounded on the west by the Pacific Ocean and on the east by the Great Valley Province.  
The project site is located within the Mayacmas Mountains, which are part of the Inner Coast Ranges 
of the California Coast Ranges physiographic province.  The Mayacmas Mountain Range stretches for 
52 miles in a northwest‐southeasterly direction, and reaches a maximum elevation of 4724 feet above 
mean seal level (msl) at Cobb Mountain in the southeastern part of the chain, about 3.5 miles southeast 
of the project site. There are several other peaks over 2500 feet msl in the range, including Mount 
Saint Helena and Hood Mountain.  The main ridgeline of the Mayacmas Mountains is located to the 
west of the project site.  The general uplift of the Mayacmas Mountain Range in a region with high 
rainfall and runoff has resulted in deep erosion and downcutting by a system of streams, including 
High Valley Creek, resulting in most of the land being sloped.  The predominant landforms in the 
region are rugged mountains with steep slopes and deep valleys with high relief.  Most slopes are 
subject to high to severe erosion hazards. 

Regional Geology 

The BRP Steam Project site is located in Lake County, bounded by Sonoma and Napa Counties to the 
south; Glenn, Colusa, and Yolo Counties to the east; and Mendocino County to the west and north.  
Lake, Sonoma, Napa, and Mendocino Counties share portions of The Geysers, one of the largest 
developed geothermal resource areas in the world.  The regional geology of The Geysers is 
structurally complex and has been described in detail by many authors and in several documents. 1  
The Geysers generally is comprised of a thick sequence of sedimentary and metamorphic rocks (rocks 
altered by heat and pressure from their parent rock) of the Franciscan Complex of Late 
Jurassic/Cretaceous age (the rocks are dated from about 100 to 150 million years old).  Rock types 
within this formation include graywacke and metagraywacke, which host the steam‐bearing reservoir, 
as well as shale, argillite, greenstone, and occasional chert, blueschist, and conglomerate.  Serpentinite 
rocks and their alteration products locally form an impermeable cap above the graywacke reservoir.  

                                                      

1  A Reservoir Assessment of the Geysers Geothermal Field, Thomas et al., 1981; Research in the Geysers-Clear Lake 
Geothermal Area, Northern California, McLaughlin and Donelly‐Nolen, 1981. 
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Immediately northeast of The Geysers are younger volcanic rocks of the Clear Lake Volcanics.  These 
range in age from 10,000 years before present to 2.1 million years, with a shallow magma chamber 
(deeply buried formation of molten rock) being present beneath the central portion of the volcanic 
field within the last 1.1 million years. 2  The region is considered to be volcanically active.  Volcanic 
rocks range in composition from basalt to rhyolite, with minor pyroclastic deposits.  In the central 
portion of The Geysers, production wells have encountered a felsite intrusive body that is believed to 
be related to the evolving magmatic system at Clear Lake.  While this deep rock type does not crop 
out, it does appear to represent the magmatic heat source that drives the geothermal system. 

The Franciscan Complex is intensively deformed and faulted, with no specific marker horizons that 
can be recognized across distances to allow correlation, either on the surface or in well logs. 
Deformation includes crumpling of rock strata; development of shear cleavage and jointing; and low 
temperature, high pressure metamorphism.  The admixture of rock materials is variable, and thus some 
Franciscan Complex rocks are known as mélange.  

Surficial deposits with the Coast Ranges consist predominantly of valley alluvium (stream laid 
deposits) and hillslope deposits.  Hillslope deposits are mainly colluvial soils (derived from alluvium 
combined with rock fragments) and landslide debris deposits.  The generally high rainfall of the region 
has promoted deep weathering of bedrock.  On hillsides, this often leads to instability and landsliding.  
Slow downhill creep of loose surficial materials also is widespread on steep slopes.  The area 
surrounding the project site is predominantly hilly to mountainous.  High Valley is the dominant 
landform, with several smaller valleys scattered throughout.  Rock outcrops are a common feature 
found throughout the project site. 

Faulting and Seismicity 

The Geysers is located in a region that is tectonically active (that is, uplift and mountain-building 
processes are ongoing at present) and structurally dominated by northwest trending, strike-slip faulting 
(that is, movement of one side of the fault is predominantly lateral relative to the other side of the 
fault), associated with the San Andreas Fault system.  The San Andreas Fault system is 60–125 miles 
wide. Maximum regional extension is orientated to the northwest and maximum regional compression 
to the northeast. 3  Boundaries to the steam field are generally interpreted to be the Collayomi and 
Mercuryville faults, the former forming the northeast boundary and the latter the southwest boundary.  
Both faults are strike-slip, classified as potentially active under the Alquist Priolo Act, and of late 
Quaternary age (approximately two million years ago to the present), as shown in Exhibit 5.8-1.  In 
addition to strike-slip faulting, normal faults (that is, the relative movement of rocks on each side of 
the fault system is predominantly vertical) and low-angle thrust faults (that is, one rock unit is moving 
at very low angle over another rock unit) have also been identified extensively throughout The 
Geysers area but are interpreted to be older and not active. 4   

                                                      

2  The Clear Lake Volcanics: Tectonic Setting and Magma Sources, Hearn, 1981. 

3  Thoughts on Stress around the Geysers Geothermal Field (Vol. 14, Part II), Nielsen and Brown, 1990. 

4  Characterization of Fracture Patterns in the Geysers Geothermal Reservoir by Shear-Wave Splitting (Final Report—
9/19/96–9/15/99), Rial and Erten, 1999). Accessed September 23, 2009 online at 
http://www.osti.gov/bridge/servlets/purl/758724-ODsv6I/webviewable/758724.pdf. 



Exhibit 5.8-1
Regional Faults

5.8-3

Sources: ESRI 2006, Bryant 2005, and RMT Inc., 2009.
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Regional Soils 

The soil families near the project site are those usually associated with mountains and hill slopes.  In 
general, soils are thin and coarse to rocky on hillsides and formed from weathering of the parent 
bedrock.  However, as noted, landslides and soil creep are common features and have soils with 
variable depth and characteristics.  Deeper soils are formed on the alluvial deposits in the valley 
bottoms.  Most of these soil families are well drained and found more than 80 inches above the water 
table.  Soil groups are related to the substrate on which the soils have developed, and soil associations 
are subdivided into soil types, based on a variety of distinguishing characteristics such as texture, 
slope, and agricultural capability.   

Geothermal Resources 

Lake and Sonoma Counties include significant geothermal resources.  The southwestern portion of 
Lake County is comprised of The Geysers.  The Geysers geothermal development spans an area of 
approximately 30 square miles.  The geothermal resource is used for power generation and direct use 
such as heating, cooling, and for resorts. 

The Geysers Geothermal Field (GGF) began production in 1960 with a 12-megawatt (MW) power 
plant.  By 1987, steam production peaked at about 30 million pounds per hour; generating 
approximately 1,500 MW before a rapid decline in production ensued.  At that point, the cumulative 
mass replacement rate (i.e., the fluid injection rate) was only about 25 percent, resulting in reservoir 
dry out and superheat.  Most of the heat is thought to be stored in the rock matrix in The Geysers as 
compared to being stored as pore liquids in the reservoir. 

For many years, Lake County and the City of Santa Rosa (Sonoma County) looked for a means to 
dispose their treated wastewater effluent.  Because The Geysers was in need of water and the County 
and City needed an effluent disposal outlet, a unique public‐private collaboration began.  In 1997, 
Lake County constructed a 26-mile pipeline from its Southeast Regional Wastewater Treatment Plant 
in the city of Clearlake to the Southeast Geysers, known as the Southeast Geysers Effluent Pipeline 
(SEGEP).  The purpose of the SEGEP was to transport up to 7.8 million gallons per day of (mostly) 
secondary treated effluent to the geothermal development area for injection into the deep geothermal 
reservoir.  Use of the SEGEP’s injected wastewater effluent resulted in additional steam production in 
The Geysers.  This success prompted Santa Rosa and other municipalities in Sonoma County to later 
construct a similar, larger pipeline to carry treated wastewater effluent to The Geysers, known as the 
Geysers Recharge Project.   

The current mass replacement from both wastewater pipelines and other sources from outside The 
Geysers is equivalent to approximately 85 percent of the total mass that has been removed from the 
reservoir since the start of production.  This increased injection has resulted in sustained steam 
production, a decrease in noncondensable gases, improved electric generation efficiency, and lower air 
emissions.  The additional electricity generated as a result of these two pipelines is about 135 MW per 
year.  The Geysers has become the largest geothermal power operation in the world.  By August 2007, 
The Geysers had produced 2,312 billion kilograms of steam and injected 884 billion kilograms of 
fluids, resulting in 38 percent net mass replacement of the resource. 
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PROJECT SITE AND VICINITY 

Local Geologic Resources 

Recreational and unique geologic resources and features typically include rock or mineral collecting, 
surface hydrothermal features, or surface expression of geologic features unique enough to generate 
recreational interest of the general public (e.g., natural bridges, caves, and rock climbs). The freely 
venting geysers historically have attracted sightseers to the area, but these visits mostly have been 
controlled by geothermal energy development, limiting public access.  However, the region is still 
widely known for its geothermal spas and resorts, which receive substantial numbers of guests.  Based 
on a search of state recreation‐related Web sites and local maps, no known recreational or unique 
geologic resources are associated with the project site or within two miles of the project area.  No 
geothermal spas are located within two miles of the project site. 

Geologic Units and Rock Types 

Local surficial geology is known from regional mapping of rock materials by the California Division 
of Mines and Geology and the U.S. Geological Survey. Surface geologic mapping also has also been 
completed by various geologists, primarily for geothermal development.  A geologic map of the 
project site, primarily compiled by the California Department of Water Resources (DWR), the 
previous lease holder, is presented in Exhibit 5.8‐2. 

Deep drilling has not occurred previously at the project site; therefore, the geologic setting of the 
project site is mostly predicted based on records from nearby drilling sites.  Geologic and structural 
characteristics are based on data from production and injection wells, drilled on the adjacent Francisco 
Lease to the south, and from plugged and abandoned production wells to the north, drilled by Union 
Geothermal during the 1980s.  Data for Union Geothermal wells was obtained from public records 
held by the California Division of Oil, Gas and Geothermal Resources (CDOGGR).   

The Franciscan Complex is the only rock type exposed on the surface at the project site.  The plugged 
and abandoned wells in the northern portion of the BRP GeoResource Leasehold demonstrate the rock 
types within the formation, including a unit of serpentinite within the upper 2,000 feet and then 
passing through a sequence of greenstone, chert, and graywacke with a thickness of several thousand 
feet.  The steam reservoir occurs beneath this greenstone sequence, within a main sequence of 
metagraywacke and argillite rocks that have been variably fractured. 

The reservoir rocks are deep-lying (7,000 feet below ground surface and deeper).  They are nonporous 
and probably composed of numerous diffusion micro and flow fractures. The rocks are hydrothermally 
altered albite, illite‐smectite, chlorite, pidote, zeolite, and quartz.  Ancestral hydrothermal veining 
comprised of quartz epidote‐feldspar is also abundant.  Occasionally semi‐massive, argillite-rich units 
within the main greywacke are encountered.  The argillites can become very clay like, or schistose and 
flakey, causing drilling problems caused by sloughing. 5 

                                                      

5  Exploration, Drilling, and Development Operations in the Bottle Rock Area of the Geysers Steam Field, with Geologic 
Insights and Models Defining Reservoir Parameters, Hebein, 1983, p. 135-144. 
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The top of the steam reservoir, south of the BRP GeoResource Leasehold, lies at a depth of 
approximately 7,000 feet below the ground surface.  The reservoir in this area is deeper than reported 
in the other areas of the geothermal field to the south and west.  Given that the structural control on the 
steam reservoir trends in a northwesterly direction from the project site, the top of the steam reservoir 
is anticipated to be at approximately the same true vertical depth. 

Soils 

Soil Characteristics 

The soils found within the project site lie on steep, northwest-trending ridges, with slopes up to 
75 percent.  Parent materials are mostly weathered, fine-grained sandstone and shale, and minor 
amounts of serpentine, greenstone, basalt, and rhyolitic materials.  

The U.S. Department of Agriculture’s Natural Resource Conservation Service (NRCS) has mapped 
and classified the soils near the project site.  Soil units for each project feature are described in 
Exhibit 5.8-3 and illustrated in Exhibit 5.8-4.  Exhibit 5.8‐5 provides a description of each mapped 
soil unit, including permeability, drainage, erosion hazard, and land capability (suitability for 
agriculture). 

Exhibit 5.8-3 
Soil Units Identified by Project Component 

Project Component Soil Unit 

West Pad  Henneke‐Montara rock outcrop, Speaker‐Sanhedrin gravelly 
loams 

East Pad Henneke-Montara rock outcrop, Maymen-Etsel‐Mayacama 
Access Road and Pipeline Maymen-Etsel‐Mayacama, Talmage, Sleeper 

Source: National Resource Conservation Service, 2008. 
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Exhibit 5.8-5 
Soil Mapping Unit Descriptions and Characteristics 

Soil Unit Description and Characteristics 
Henneke‐Montara rock outcrop complex Henneke-Montara rock outcrop complex is found on hills and mountains and 

supports brush, conifer, and annual grasses.  Brush is the predominant 
vegetation found with this complex because of the limited soil depth and water 
storage capacity.  This complex is comprised of approximately 40 percent 
Henneke gravelly loam, 30 percent Montara clay loam, and 15 percent rock 
outcrop.  This complex type is usually consistent with wildlife habitat and 
watershed areas.  Rock outcrops consists of hard, fractured serpentinite rock.  
It occurs as small masses of intruding bedrock or as detached stones and 
boulders on the land surface.  The areas for rock outcrop range from 50 feet to 
an acre in size. 

Speaker‐Sanhedrin gravelly loams Speaker‐Sanhedrin gravelly loams are found in mountainous areas.  The 
dominant vegetation type is comprised of conifers and hardwoods, with some 
shrubs.  This unit is made up of 35 percent Speaker gravelly loam and 30 
percent Sanhedrin gravelly loam. 

Maymen‐Etsel‐Mayacama  Maymen‐Etsel‐Mayacama complex is found on hills and mountains.  The 
dominant vegetation types associated with this complex are brush, hardwood 
trees, and conifers.  This complex type is comprised of approximately 35 to 40 
percent Maymen gravelly loam, 20 to 25 percent Etsel gravelly loam, and 20 
percent Mayacama very gravelly sandy loam.  This complex type is usually 
consistent with wildlife habitat, timber harvesting, and watershed areas. 

Talmage gravelly sandy loam Talmage gravelly sandy loam is a characteristically deep and somewhat 
excessively drained soil type, found on alluvial fans, floodplains, and in areas 
adjacent to drainages.  It is formed in alluvium deposits and derived from 
mixed rock sources.  The dominant vegetation types are annual grasses, forbs, 
and oak trees.  The surface layer is typically a gray-brown gravelly sandy 
loam, approximately 33 inches thick.  The underlying material to a depth of 70 
inches is stratified, light yellow, brown, or gray-brown gravelly sandy and 
gravelly loam.  The permeability of the soil is moderately rapid and the 
available water capacity ranges from 2.5 to 4.5 inches.  Surface runoff is very 
slow, and the hazard of erosion is slight.  Agricultural uses are limited on this 
type of soil because of the limited capacity for water storage and the gravelly 
surface layer. 

Sleeper variant Sleeper loams The Sleeper variant Sleeper loams soil unit is also found on hills; however, the 
soils are characteristically susceptible to slumping.  The dominant vegetation 
types include annual grasses and oak trees.  The unit is comprised of 
approximately 45 percent Sleeper variant loam and 30 percent Sleeper loam.  
This soil unit is found on lands used for livestock grazing, wildlife habitat, and 
watershed areas.  If this soil unit were to be used for building, development 
would be limited by its slow permeability, high shrink‐swell potential, and low 
load-bearing capacity.  These factors should be considered when designing 
foundations, paved areas, or other concrete structures on this soil unit.  Cuts 
are not stable and are subject to slumping.  The implementation of water 
diversions, routing runoff away from buildings, would help prevent structural 
damage resulting from shrinking and swelling.  If the soils in this unit are used 
as a base for roads and streets, they can be mixed with sand and gravel to 
increase their strength and stability. 

Source: National Resource Conservation Service, 2008. 
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Agricultural Suitability of Soils 

Exhibit 5.8‐6 identifies the suitability of the soils for agriculture and provides the land capability 
classes for the soils found on the project site.  The exhibit defines the relative degree of suitability of 
the soil types for agricultural uses. The classification is based on soil and climate characteristics, 
according to their potentials and limitations for agricultural use, which are obtained by evaluating for 
such factors as soil depth, permeability, surface texture, subsoil conditions, drainage, erosion, fertility, 
and relief.  Seven classes are used to rate agricultural land capability.  Class 1 lands have the highest 
and Class 7 lands the lowest capability to support agricultural land use activities.  The need for 
sustainable management practices increases and the range of crops possible for cultivation decreases 
from Classes 1 through 4.  Class 5 lands are only capable of producing perennial forage or specially 
adapted crops.  Class 6 is capable of providing only sustained natural grazing for livestock and Class 7 
lands are incapable of supporting arable culture or grazing (Agricultural Land Reserve 2002). 

Exhibit 5.8-6 
Soil Type Compatibility with Agricultural Use 

Soil Unit Type Agricultural Capability Grade 

Henneke‐Montara 6 

Maymen‐Etsel‐Mayacama 6 

Sleeper 2 
Speaker 5 
Sanhedrin 5 
Talmage 3 

Source: Smith and Broderson, 1989. 

The soil types present at the project site are largely unsuitable for agricultural uses.  Other soil types 
such as Talmage and Sleeper loam are suitable, but with limitations.  Soils in the BRP GeoResource 
Leasehold are low in fertility, with nitrogen limitations.  Infiltration into the soils is moderately rapid; 
however, because the soils are mostly shallow over nearly impervious bedrock, the available water 
storage capacity is low and the soils have high rates of water runoff. 

No agricultural activities are ongoing at the project site and the primary use is watershed.  The project 
site has no history of agricultural use, nor has it been mapped for agricultural purposes or received any 
special agricultural land use designations under the Farmland Mapping Act or the Williamson Act.   

Erosion Potential 

Erosion factor “K” indicates the susceptibility of a soil to “sheet and rill erosion”. 6  Factor K is one of 
six factors used in the Universal Soil Loss Equation (USLE) to predict the average rate of soil loss by 
sheet and rill erosion (in tons per acre per year).  Estimates of K are based primarily on percentage of 

                                                      

6  Sheet erosion is the removal of a thin, relatively uniform layer of soil by raindrop impact and their removal downslope by 
water flowing overland as a sheet instead of in definite channels or rills.  Rill erosion refers to the erosion process in 
which numerous small channels, typically a few inches deep, are developed in concentrated flow paths, functioning as 
both a sediment source and sediment delivery systems for erosion on hillslopes.  Rill erosion occurs mainly on recently 
cultivated soils or on recent cuts and fills. 
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silt, very fine sand, sand, and organic matter content. Soil structure and permeability are also 
considered.  Values for K can range from 0.02 to 0.69, where higher values are the most susceptible to 
sheet and rill erosion.  K values for soils within the project site range from 0.1 to 0.32, indicating the 
soils are expected to be moderately susceptible to erosion.  Soils with low erosion potential can 
become susceptible to erosion when disrupted, unless specific measures are taken to control erosion.   

Erosion factor “T” is an estimate of the average rate of soil erosion by wind or water that can occur 
without affecting crop productivity over a sustained period.  The rate is in tons per acre per year. 
Factor T for soils within the project site range from “1” to “5.”  Henneke, Montara, Maymen, and 
Etsel soils are rated “1” for having a relatively low rate of soil erosion.  Talmage soils are rated “5” for 
having a relatively higher rate of soil erosion.  Exhibit 5.8‐7 presents the erosion factors for soils at 
the project site. 

Exhibit 5.8-7 
Engineering Characteristics found in Project Soil Types 

Soil Unit Depth 
(inches) 

Clay 
(%) 

Permeability 
(inches/hour)

Available 
Water 

Capacity 
(inches of 
water per 

inch of soil) 

Shrink-
Swell 

Potential 

Erosion 
Factor 

(K) 

Erosion 
Factor 

(T) 

Henneke 1-19 20-40 
30-40 
35-55 

0.6-2.0 
0.2-0.6 

0.08-0.12 
0.09-0.12 
0.06-0.09 

Moderate 0.2 
0.15 

1 

Montara 0-12 18-35 0.2-0.6 0.14-0.19 Moderate 0.2 1 
Maymen 0-12 10-27 0.6-2.0 0.08-0.14 Low 0.2 1 
Etsel 0-10 12-18 0.6-2.0 0.06-0.13 

0.04-0.10 
Low 0.2 

0.1 
1 

Mayacama 0-31 10-25 2-6 
0.6-2.0 

0.05-0.08 Low 
Moderate 

0.15 2 

Sleeper 
variant 

0-75 20-27 
27-35 
35-45 
30-40 

0.6-2.0 
0.2-0.6 

0.06-0.2 
0.2-0.6 

0.14-0.16 
0.17-0.18 
0.12-0.15 
0.17-0.18 

Low 
Moderate 

High 
High 

0.32 
0.28 
0.24 
0.28 

4 

Speaker 0-27 18-25 
25-35 

0.6-2.0 
0.2-0.6 

0.11-0.16 
0.12-0.20 

Low 
Moderate 

0.20 
0.32 

2 

Sanhedrin 0-57 18-25 
25-35 

0.6-2.0 
0.2-0.6 

0.11-0.14 
0.10-0.13 

Low 
Moderate 

0.20 
0.15 

3 

Talmage 0-70 5-18 2-6 0.04-0.07 Low 0.10 5 

Source: Smith and Broderson, 1989. 



5.8 Geology, Soils, and Seismicity 
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

5.8 - 13 

Physical Properties and Use Limitations 

Seepage and Compaction Potential of Soils 

The engineering characteristics of project area soils are provided in Exhibit 5.8‐7.  All soil types at the 
project site are expected to have severe limitations for building.  Soil properties or site features would 
require special design for buildings and possibly substantial maintenance.  All the expected soil types, 
except for the Sleeper and the Sanhedrin loams, have been found to be unsuitable for use in structures 
such as embankments, dikes, and levees without additional engineering modifications.  The soils at the 
project site have a high seepage potential and do not have favorable compaction characteristics.  
Building on these soil types would require special geotechnical engineering.  

Clay Content 

The estimated clay content of each major soil layer is given as a percentage, by weight.  The amount 
and type of clay greatly affect the fertility and physical condition of the soil.  The clay percentage 
determines the ability of the soil to retain moisture, in addition to influencing shrink and swell 
potential, permeability, plasticity, and soil dispersion rates.  The amount and kind of clay in a soil can 
also affect the efficiency of earth-moving operations.  The highest clay percentages are found in the 
Henneke and Sleeper variant types of soil, found along the paths of the proposed pipeline route and 
access roads. 

Water Saturation Capacity and Expansion Potential 

Permeability is the ability of the soil type to transmit water or air.  The estimates of permeability 
among soil types (Exhibit 5.8‐7) are rates of downward water movement at soil saturation.  All soil 
types found within the project site have comparable rates of permeability.  

Available water capacity refers to the quantity of water that the soil is capable of storing for use by 
plants.  The capacity for water storage is given in inches of water per inch of soil for each major soil 
layer.  The capacity varies, depending on soil properties that affect the retention of water and the depth 
of the root zone. 

The shrink‐swell potential is the volume change in a soil with a loss or gain in moisture.  Soils that 
have a large change in volume when subject to moisture are known as expansive soils and present 
problems for building.  Volume change occurs mainly because of the interaction of clay minerals with 
water. These interactions vary, based on the amount and type of clay minerals in the soil.  High rated 
shrinking and swelling can cause damage to buildings, roads, and other structures.  Special 
engineering design is often needed to construct on these types of soils.  The majority of the soils 
expected at the project site are rated moderate to highly expansive, except for the Maymen, Etsel, and 
Talmage soils, which are rated low. 

Hazardous and Sensitive Soils 

The local surface geology contains natural deposits of serpentinite.  Serpentinite is a common rock 
type in the Franciscan complex, which occurs within the vicinity of both well pads (see Exhibit 5.8-
5).  Serpentinite soils are important soils that support endemic special-status plant species. The 
importance of serpentinite soils to special-status plant species and the effects of its disturbance are 
addressed in Section 5.6 Biological Resources.  Serpentinite soils contain naturally occurring 
asbestos.  When serpentinite soils are disturbed, the asbestos is released into the air and creates a 
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health hazard, as described in Sections 5.7 Hazards and Hazardous Materials and 5.3 Air Quality 
and Climate Change.   

GEOTHERMAL RESOURCES 

Chapter 4.0 Geothermal Resources describes all aspects of existing and future availability of steam 
resources, both for the existing operations and proposed operations, and also gives descriptions of 
existing infrastructure of the Bottle Rock Power Plant and steam field facilities.   

SEISMICITY 

Seismicity in The Geysers region is related to both natural earthquake hazards and induced micro-
seismic events.  California is a region with active seismicity and substantial earthquake hazards. Most 
earthquake activity in California, particularly involving large, damaging earthquakes, is related to 
large-scale movements of the Earth’s crust.  These movements or “tectonics” occur on the scale of 
immense sections of the crust (called tectonic plates) and regionally in the form of mountain building 
(for example, the deformation of rocks in the Coast Ranges and the creation of volcanic forms, such as 
Mt. Konocti).  The primary tectonic interaction affecting northern California occurs between the North 
American Plate and the Pacific Plate.  Along the western margin of the North American Plate, the 
predominant mode of deformation for the past three to five million years has been right-lateral 
shearing.  Shear is a mode of failure whereby two adjacent parts of the crust “slide” past one another, 
parallel to the plane of failure.  The right lateral descriptor refers to the apparent motion of each side of 
the shear zone, that is, an observer facing the shear zone on one plate perceives the movement of the 
opposite plate to the right.  The predominant movement of the western edge of California is toward the 
northwest, relative to the rest of the state.  Most of the mountain ranges in the Coast Ranges, such as 
the Mayacmas Range, similarly display a crest alignment on a northwest-southeast axis. 

Deeply seated tectonic forces beneath the surface cause deformation of rock.  Rocks are strained by 
the deformation until break (fracture) occurs along the weakest rocks or at the point of greatest strain.  
The fracture is followed by a “springing back” (termed elastic rebound) on each side of the fracture, 
the immediate cause of earthquakes.  The location of the fracture may be deep in the crust or closer to 
the surface.  Where the location of the fracture is manifested at the surface, it is mapped as a fault.  
Exhibit 5.8-1 shows the most important faults recognized as active in the northern Coast Ranges. 

The region’s seismic faults can be classified as historically active, active, sufficiently active and well 
defined, or inactive, 7 as defined below: 

• Historically active faults are faults that have generated earthquakes accompanied by surface 
rupture during historic time (approximately the last 200 years) or that exhibit a seismic fault creep 
(movement along a fault that does not entail earthquake activity). 

• Active faults show geologic evidence of movement within Holocene time (approximately the last 
11,000 years). 

                                                      

7  Fault-Rupture Hazard Zones in California, Interim Revision 2007. Special Publication No. 42, California Geological 
Survey, Sacramento, California, 2007. 
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• Sufficiently active and well-defined faults show geologic evidence of movement during the 
Holocene along one or more of their segments or branches, and their trace may be identified by 
direct or indirect methods. 

Faults with most recent offsets of Early Quaternary age (one to two million years before present) may 
or may not be considered capable. 

The San Andreas Fault system is the primary seismic activity zone in California, and most of the 
major active faults of the Coast Ranges are seismically related to it.  The San Andreas Fault is an 
active fault and has ruptured in historic times, producing large earthquakes such as the 1906 San 
Francisco earthquake (7.9 magnitude) and the 1989 Loma Prieta earthquake (6.9 magnitude).  The 
1906 San Francisco earthquake resulted in over 3,000 fatalities and caused damage 350 miles from its 
epicenter. Santa Rosa experienced major damage from the 1906 earthquake.  In 2007, the U.S. 
Geological Survey (USGS) Working Group on California Earthquake Probabilities predicted that there 
is a 63 percent chance that a magnitude 6.7 earthquake or greater will occur in the San Francisco Bay 
Area in 30 years.  A similar prediction may be assumed for the Lake County area. 

Capable faults in and near Lake County are also considered active.  The Rodgers Creek fault zone was 
the source of the 1969 Santa Rosa earthquake (a pair of earthquakes on the same day, of magnitudes 
5.6 and 5.7).  The Rodgers Creek-Maacama and Green Valley-to-Bartlett Springs fault display 
Holocene surface offsets.  Contemporary surface creep (slow movement along a fault in which 
displacement occurs without an earthquake) has been reported for the Maacama fault zone.  The 
Collayomi fault and its related splay, known as the Big Valley fault, are mapped as Late Quaternary 
and the latter show signs of offsets.  The Collayomi fault is not designated as an active fault.  Some 
evidence exists that the fault has experienced movement but earlier than the criteria for classification 
as an active fault.  The Collayomi fault is somewhat older than the Holocene (that is, evidence of 
displacement dates to the late Quaternary).  The Cobb Mountain fault also is not designated as an 
active fault, as it shows evidence of its last displacement dating up to two million years before present.  
At two miles distance, the Collayomi fault is the closest fault to the project site.  

The vicinity at the southern end of Clear Lake displays numerous short faults of Holocene age as well 
as abundant micro-seismicity.  The Konocti Bay fault zone and the Big Valley fault appear to be the 
principal seismically active faults in the area.  Several moderate earthquakes that have resulted in 
damage to structures have been recorded in the Clear Lake Basin.  Numerous earthquake swarms 
(similar-sized events, clustered in time and space) with a magnitude greater than or equal to 3.5 have 
occurred in the southern Clear Lake Basin.  The Konocti Bay fault is considered active toward the 
north of Highway 29.  The Konocti Bay fault extends to the southeast into the Childers Peak fault, not 
designated as active. 

No known traces of active faults are located at the project site or in the immediate vicinity.  Thus, the 
potential for ground rupture at the site is considered low.  However, the site is subject to the effects of 
earthquakes that are generated on the regional faults.  Major earthquakes with epicenters on any of the 
above noted active faults could result in injury and damage in the region and at the site.  The primary 
earthquake hazards at the site and nearby are ground shaking and its potential to induce landslides, 
liquefaction, and lurching, as discussed later in the impact evaluation.  

Seismic events are rated according to several measures.  An earthquake can be classified quantitatively 
by the amount of energy released or qualitatively by the intensity of its effects on the surface. Energy 
releases are directly related to the average slip and fault rupture area.  The amount of energy released 
during a seismic event has traditionally been quantified using the Richter scale. Recently, 
seismologists have begun using a moment magnitude (MN) scale, developed in 1979, because it 
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provides a more accurate measurement of the size of major and great earthquakes.  For earthquakes of 
less than MN 7.0, the moment magnitude and Richter magnitude scales are nearly identical. For 
earthquake magnitudes greater than MN 7.0, readings on the moment magnitude scale are slightly 
greater than a corresponding Richter magnitude. 8  In part because of the unique nature of seismicity 
related to geothermal operations, magnitude estimates at The Geysers are almost exclusively expressed 
as duration magnitudes (Md).  The duration magnitude is best for expressing small magnitude seismic 
events, which are known to be associated with geothermal operations.  

Intensity is another measure of earthquakes.  A commonly used measure of earthquake intensity is the 
Modified Mercalli Intensity (MMI) scale, a subjective qualitative measure of the strength of an 
earthquake at a particular place as determined by its effects on objects and people at the Earth’s 
surface.  Exhibit 5.8-8 provides a description of the effects of earthquakes based on their level on the 
MMI scale.  For example, observed effects of the 1906 San Francisco earthquake indicate that it was a 
MMI XI event. 

Earthquakes less than MM 3.0 are generally not felt with alarm by people, although sensitivity to such 
events and the reaction to them vary.  For example, two closely timed low (2.4 and 2.9) magnitude 
earthquakes with an epicenter near Lower Lake occurred on June 17, 2009.  Although substantial 
damage was not reported from those earthquakes, the two events generated widespread notice around 
Clear Lake and in the south county 9.  Frequent, low-intensity earthquakes occur at The Geysers and 
vicinity and have been a widespread, frequent concern to the nearby residents at Cobb, Anderson 
Springs, and vicinity for several decades. The general common concern relates to the relationship 
between operations in The Geysers and the frequent ground shaking experienced in the surrounding 
areas.  These concerns were expressed in the scoping of this EIR / EA and are the reason for the 
evaluation of induced seismicity that follows.  The Lake County Seismic Monitoring Advisory 
Committee (LCSMAC), comprised of representatives of government, industry, and the public, 
specifically tracks seismic events in the county and is a forum for information and discussion of the 
seismic hazards in the county.  A system of seismometers has been established in The Geysers to 
record seismic activity. The LCSMAC meets regularly to review the seismic data and discuss issues 
surrounding seismicity, including those related to geothermal operations.  The LCSMAC is an 
advisory body only and has no specific authority to regulate operations in The Geysers.  
Representatives of Bottle Rock Power have presented information about the proposed project to the 
LCSMAC, and the project has generated substantial concern from local residents regarding seismicity 
and other issues.  No specific recommendations have been made to date by the Advisory Committee 
with regard to the proposed project.   

                                                      
8  Earthquake Hazards Program, FAQ, U.S. Geological Survey. 2009.  Accessed April 23, 2009 online at 

http://earthquake.usgs.gov/learning/faq.php?categoryID=2&faqID=23. 

9  Lake County News, June 19, 2009. 
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Exhibit 5.8-8 
Modified Mercalli Intensity Scale 

Intensity Effect 

I Not felt.  Marginal and long period effects of large earthquakes. 

II Felt by persons at rest, on upper floors, or favorably placed. 

III Felt indoors. Hanging objects swing. Vibration like the passing of light trucks. Duration estimated. May not be recognized 
as an earthquake. 

IV 
Hanging objects swing. Vibration like the passing of heavy trucks or sensation of a jolt like a heavy ball striking the walls. 
Standing motor cars rock. Windows, dishes, doors rattle. Glasses clink. Crockery clashes. In the upper range of IV, wooden 
walls and frames creak. 

V Felt outdoors; direction estimated. Sleepers wakened. Liquids disturbed, some spilled. Small, unstable objects displaced or 
upset. Doors swing, close, open. Shutters and pictures move. Pendulum clocks stop, start, and change rate. 

VI 
Felt by all. Many frightened people run outdoors. People walk unsteadily. Windows, dishes, and glassware broken. 
Knickknacks and books fall off shelves. Pictures fall off walls. Furniture moved or overturned. Weak plaster and masonry 
D cracked. Small bells ring (churches, schools). Trees and bushes shaken (visibly or heard to rustle). 

VII 

Difficult to stand. Noticed by drivers of motor cars. Hanging objects quiver. Furniture broken. Damage to masonry D, 
including cracks. Weak chimneys broken at roof line. Fall of plaster, loose bricks, stones, tiles, cornices (also unbraced 
parapets and architectural ornaments). Some cracks in masonry C. Waves on ponds; water turbid with mud. Small slides 
and caving in along sand or gravel banks. Large bells ring. Concrete irrigation ditches damaged. 

VIII 

Steering of motor cars affected. Damage to masonry C; partial collapse. Some damage to masonry B; none to masonry A. 
Fall of stucco and some masonry walls. Twisting, fall of chimneys, factory stacks, monuments, towers, and elevated tanks. 
Frame houses move on foundations if not bolted down; loose panel walls are thrown out. Decayed piling is broken off. 
Branches are broken from trees. Changes in flow or temperature of springs and wells. Cracks in wet ground and on steep 
slopes. 

IX 

General panic. Masonry D destroyed; masonry C heavily damaged, sometimes with complete collapse; masonry B seriously 
damaged. General damage to foundations. Frame structures, if not bolted, shifted off foundations. Frames racked. Serious 
damage to reservoirs. Underground pipes broken. Conspicuous cracks in ground. In alluvial areas, sand and mud ejected, 
earthquake fountains appear, and sand craters are formed. 

X 
Most masonry and frame structures destroyed with their foundations. Some well-built wooden structures and bridges are 
destroyed. Serious damage occurs to dams, dikes, and embankments. Large landslides occur. Water is thrown on banks of 
canals, rivers, and lakes. Sand and mud are shifted horizontally on beaches and flat land. Rails are bent slightly. 

XI Rails are bent greatly. Underground pipelines are completely put out of service. 

XII Damage is nearly total. Large rock masses are displaced. Lines of sight and level are distorted. Objects are thrown into the 
air. 

Notes: Masonry A: Good workmanship, mortar, and design; reinforced, especially laterally, and bound together by using 
steel, concrete, etc.; designed to resist lateral forces. 

Masonry B: Good workmanship and mortar; reinforced, but not designed in detail to resist lateral forces. 

Masonry C: Ordinary workmanship and mortar; no extreme weaknesses like failing to tie in at corners, but neither 
reinforced nor designed against horizontal forces. 

Masonry D: Weak materials, such as adobe; poor mortar; low standards of workmanship; weak horizontally. 

Source:  Modified Mercalli Intensity Scale, Association of Bay Area Governments, 2003.  Accessed November 20, 2009 
online at http://www.abag.ca.gov/bayarea/eqmaps/doc/mmi.html.   
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INDUCED SEISMICITY 

Introduction 

Water injection into geothermal systems has become a common technique in reservoir operations to 
extend and sustain production of the geothermal resource.  Operators at The Geysers have been using 
rainwater, steam condensate, creek water, and treated wastewater to sustain production for many 
years. 10  The increase in volume of injected water has resulted in an increase of recorded seismicity 
throughout the reservoir.  In addition to the earthquakes induced by reservoir operations, natural 
seismicity is observed because The Geysers reservoir is close to the San Andreas Fault system, located 
approximately 37 miles to the west.  The regional stress produces northwest-trending faults, following 
the orientation of the San Andreas Fault system and many of the faults mapped within The Geysers 
geothermal field.   

Separating naturally occurring seismicity from induced seismicity is problematic, as little is known 
about the causality between steam production, water injection, and the physics of induced earthquakes.  
In the following sections, this causality is evaluated using spatial and temporal correlation analyses 
between reservoir operations and recorded seismicity, with specific reference to the region within and 
around the project area. 

The seismicity throughout The Geysers region, as observed since 1965, is presented in Exhibit 5.8-9, 
which displays seismicity, production, and injection rates from 1965 to 2008.  The seismicity is 
subdivided into Md ranges (Md ≥ 1.5, Md ≥ 3.0 and Md ≥ 4) to show the causal relationship between 
production, injection, and seismicity of different magnitudes.  Although the seismicity is only weakly 
correlated to production rates, it is evident (particularly after 1995) that a strong correlation exists 
between injection rates and small-scale induced seismicity (Md ≥ 1.5).  The two strong changes in 
injection rate observed in 1997 and 2003 are related to the injection of treated wastewater through 
pipelines from Lake County and Santa Rosa, respectively.  In contrast, this correlation is not apparent 
for Md ≥ 3.0 and Md ≥ 4 events.  The seismicity rate for Md ≥ 3.0 remains relatively constant at 20 to 
30 events per year, and the number of earthquakes of Md ≥ 4.0 appears to have accelerated since 2003.  
This suggests underlying differences in the causality between the different magnitude events.  
Although the small scale seismicity (Md ≥ 1.5) appears associated with reservoir injection, the larger 
scale seismicity (Md ≥ 3.0 and Md ≥ 4.0) may be associated with tectonic stresses rather than reservoir 
operations. 

 
 
 

                                                      

10  Induced Seismicity Associated with Enhanced Geothermal Systems, Majer et al., June 2007. 
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The earthquake data described in the following sections were obtained from the Northern California 
Earthquake Data Center (NCEDC), located at the Berkeley Seismological Laboratory (BSL) at the 
University of California, and from the Lawrence Berkeley National Laboratory (LBNL).  For the past 
few decades, the U.S. Geological Survey (USGS) has been operating a sparse seismic network at The 
Geysers, from which data are analyzed and submitted to the NCEDC database.  In addition, LBNL has 
operated a separate seismic network of 23 stations since 2003, currently being expanded to 28 stations.  
Between 2003 and 2008, data needed to be obtained from the LBNL database directly.  However, in 
2008, LBNL started to automatically forward its earthquake data to the USGS, and the information is 
now contained within a single database.  The merger of these two databases yielded 31,375 seismic 
events within the “seismic study area,” a northwest-trending rectangle that includes the project area 
and a substantial margin around the project area (see Exhibit 5.8-10).  The magnitudes of these 
seismic events range from 0.0 to 4.4.  In the following section, the spatial-temporal distribution of the 
seismicity with respect to the seismic study area and to the Francisco Lease and BRP GeoResource 
Leasehold are discussed.  Furthermore, temporal correlation with production and injection activities in 
the seismic study area is considered. 

Frequency-Magnitude Relationship in the Geysers 

Seismicity in the study area is closely related to steam production and water injection activities, and 
the majority of induced events exhibit magnitudes of M < 2.0.  To gain insight into the temporal 
distribution of the events in the seismic study area, the bi-monthly earthquake count from 1976 to 
2009 is displayed in Exhibit 5.8-11.  Although induced, low-level seismicity throughout The Geysers 
appears to occur concurrently with steam production, increases in seismicity rate correlate well with 
injection operations only, as described later.   

The first increase in seismicity was apparent in 1984, when water started to be injected in well 
Francisco 3-5; this is discussed in the next section.  More generally, throughout the 1980s and early 
1990s, the seismicity rate decreased slightly before it accelerated again at the beginning of the 2000s, 
when water from the Santa Rosa wastewater pipeline (also referred to as the Geysers Recharge Project 
or GRP) became available to wells in and around the seismic study area (but not to wells within the 
project area, which includes only the Francisco Lease and BRP GeoResource Leasehold).  The 
increase in recorded seismicity also is related to the inception of the permanent LBNL seismic 
network in 2003, which helped to decrease the seismic detection threshold throughout the reservoir 
and enabled more events to be captured than was possible with the earlier seismic network. 

As noted, magnitude estimates at The Geysers are almost exclusively in Md.  The number of events 
with Mds contained in the catalogue compiled for this impact evaluation is greater than 99.9 percent.  
The large number of small earthquakes makes it impractical to accurately determine the magnitude of 
each event from the shear wave amplitude, typically done for local magnitudes (ML) as discussed 
below.  Therefore, algorithms are developed to process the waveforms automatically.  The process is 
based on short-term average (STA) to long-term average (LTA) ratios (STA/LTA) that are applied to 
seismic waveform data to detect the presence of an event, to determine P- and S-wave arrival times 
(subsequently used for hypocenter locations and investigations of velocity distributions in the 
reservoir) and to estimate the Md.  Md is an empirically determined parameter that depends on local 
parameters such as attenuation of seismic waves, ambient noise level, and sensitivity of the recording 
instrument, among others.   
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Because the estimation of ML requires the shear wave amplitude to be determined on each 
seismogram, this procedure is reserved for larger events of ML ≥ 3.2, producing more accurate 
magnitude estimates.  For this reason, the smaller events at The Geysers are best characterized by the 
Md. 

The frequency-magnitude relationship associated with data in Exhibit 5.8-11 is presented in Exhibit 
5.8-12.  The distribution of magnitude frequency in Exhibit 5.8-12 is typical in that it displays a 
decrease in the frequency of earthquakes with increasing magnitude, which follows the Gutenberg-
Richter scaling relationship.  This fall-off in the frequency-magnitude relationship is referred to as b-
value and is one element that characterizes the tectonic setting and stress regime, describing the 
fundamental framework in which natural and induced seismicity occur.   

Highly stressed regions are associated with lower b-values (< 0.8), while b-values above 0.9 signify 
regions of low stress.  The average b-value throughout The Geysers is about 1.0.  The higher b-value 
is caused by the large number of smaller events resulting from production and injection activities.  The 
decrease in earthquake frequency at magnitudes less than 1.0 is related to the detection threshold for 
small events of the current seismic network.  The fall off in frequency-magnitude for Md < 2.5 in 
Exhibit 5.8-12 is steeper than that for Md > 2.5, possibly indicating the transition to a different 
earthquake source mechanism. 

The frequency-magnitude relationship for the seismicity inside the Francisco Lease is given in Exhibit 
5.8-13.  Although the number of events is reduced relative to the number in the seismic study area, it is 
evident that the shape of the magnitude curve is similar to that in Exhibit 5.8-12, indicating the 
presence of similar activation mechanisms and stress states in both cases.   

At smaller magnitude levels (Md < 2.5), this activation is likely associated with reservoir operations, 
although at higher magnitude levels (Md > 2.5), the change to smaller b-values may indicate a 
transition to a different activation mechanism.  To evaluate the earthquake recurrence time for the 
seismicity in the Francisco Lease, the number of events as a function of magnitude and time was 
computed for the seismicity from 1980 (the first year in which seismicity was recorded at the 
Francisco Lease) through 2009.  The magnitude intervals ranged from 0.0 ≤ Md ≤ 2.0, 2.0 ≤ Md ≤ 3.0, 
3.0 ≤ Md ≤ 4.0, and 4.0 ≤ Md ≤ 5.0.  The results of this analysis are presented in Exhibit 5.8-13.  The 
parameters in the table include the Md, the number of events per month, the number of months 
between recurrence of one event, the MMI, and the epicentral distance for which the listed intensity 
was experienced.  The MMIs were calculated for the upper limits of each of the listed Md intervals.  
As expected, the highest seismicity rate was within the 0.0 ≤ Md ≤ 2.0 range, with approximately six 
events per month.  This rate decreases quickly for the 2.0 ≤ Md ≤ 3.0, and 3.0 ≤ Md ≤ 4.0 ranges, with 
one event every seven and 60 months, respectively.  The smallest rate was encountered for the events 
between 4.0 ≤ Md ≤ 5.0.  One event of magnitude 4.4 occurred within the Francisco Lease boundary, 
on February 18, 2004 (see next section).  The slightly lower number of six events per months for small 
scale seismicity relative to the average of eight to ten events per months throughout The Geysers 
region is attributed to the location of the Francisco Lease along the northern boundary of reservoir 
operations, at greater distances from most production and injection wells. It is also caused by the poor 
seismic station coverage during the first part of the investigated time period.   
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The reduced distance of 8.9 kilometers for MMI VI-VII is noted in Exhibit 5.8-13, and was caused by 
the greater focal depth of larger earthquakes with reduced near-epicentral intensities.  However, MMI 
of V is felt up to 40 kilometers from the epicenter for an event of Magnitude 5.  Ground peak 
acceleration (GPA) is not listed in the exhibit because this property was strongly dependent on 
attenuation of the seismic waves in the reservoir and site conditions at the location where acceleration 
measurements were taken (i.e., soil vs. rock).  Therefore, GPA measurements vary considerably from 
site to site.  Furthermore, most published MMI-acceleration relationships are developed for events of 
M ≥ 5.5 and, therefore, their applicability to The Geysers (which has a large majority of much lower 
magnitude events) has not been confirmed.  Acceleration by itself is not a good measure to predict 
damage.  Although a small event may produce large accelerations, the small energy and short duration 
may not cause much damage compared to a large event with less acceleration but more energy release 
and longer durations.  The relationships between MMIs and human perception as well as sustained 
damage are listed in Exhibit 5.8-8 for reference. 

Spatial-Temporal Distribution 

Surface Projection for Spatial-Temporal Distribution of Seismicity  

The spatial-temporal distribution of seismicity provides an opportunity to evaluate the development of 
the geothermal field over time.  For this purpose, the seismicity in the seismic study area was 
subdivided into seven time periods: 1970-1980, 1981-1985, 1986-1990, 1991-1995, 1996-2000, 2001-
2005, and 2006-2009.  The choice of time periods was made to facilitate the appraisal of the spatial 
extent of the recorded seismicity throughout the seismic study area and to evaluate changes in 
seismicity related to changes in reservoir operations over time. 

The first decade is presented in Exhibit 5.8-14, which shows the northern part of The Geysers 
geothermal field, with the locations of the Francisco Lease and BRP GeoResource Leasehold areas 
(i.e., the project area), indicated by the red outlines superimposed on a map of the geological units and 
faulting exposed on the surface.  The large rectangle, oriented in a northwest-southeasterly direction, 
represents the extent of the seismic study area used for this evaluation.  Seismographic stations are not 
displayed yet on this map because the first NCSN station within the geographic extent of Exhibit 5.8-
14 started to operate in 1984, although the permanent LBNL network was established in 2003 only.  
Therefore, the seismicity shown in the exhibit was located by more distant stations.  Wellhead 
locations are shown with red dots, and seismic events are shown with green dots, with the diameter of 
the dots corresponding to the magnitudes of the events.  Seismicity recorded during the 1970s is sparse 
and co-located with production and injection wells, which came online in 1975 and 1976, respectively.  
The seismic cluster in the southwestern part of the seismic study area correlates primarily to injector 
DX State 4596-7.  The largest event during this time period had a magnitude of Md = 3.5, as indicated 
by the magnitude scale. 

The seismicity recorded during the 1980-1985 period is presented in Exhibit 5.8-15.  The NCSN 
stations that started operations in 1984 are shown in this exhibit with red triangles.  In comparison to 
the previous exhibit, the seismicity rate clearly is shown to have increased, particularly along the 
southwestern and southern border of the seismic study area.  The increase is likely attributable to 
production from the DX State, Horner State, and Francisco wells because no injectors were operating 
in the seismic study area during this time period.  The largest event of magnitude Md = 4.1, located 
within the BRP GeoResource Leasehold, was likely a natural event unrelated to reservoir operations, 
as suggested by its isolated location, separated from smaller magnitude events during the same period. 
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5.8 Geology, Soils, and Seismicity 
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

5.8 - 30 

Seismicity recorded between 1986 and 1990 is shown in Exhibit 5.8-16.  An increase in seismicity 
coupled with a northward migration of epicenter locations becomes apparent during this time period.  
The increase in seismicity likely was related to injection at well Francisco 3-5, as is shown in the next 
section.  This injector appears to have had a wide influence on seismicity throughout the seismic study 
area.  Nevertheless, the addition of seven DX State production wells and two Francisco production 
wells that started operations during this time also contributed to the increased seismicity rate. 

The 1991-1995 time span exhibits a continuation of the increase in seismicity, coupled with a 
migration toward the northwestern boundary of the seismic study area as can be seen in Exhibit 5.8-
17.  Because no injectors were active in the seismic study area during these years (the original Bottle 
Rock project was shut down in early 1991), the increase likely was caused by new producers such as 
the Prati wells in the northwest that started production during this time with relatively high rates.  An 
event with a large magnitude of Md = 4.4 occurred in the seismic study area north of the BRP 
GeoResource Leasehold in Section 30 of Exhibit 5.8-17.  Again, the size of the event and distance 
from reservoir operations suggest that this could have been a naturally occurring event.  This is the 
second observed event with Md > 4 near the BRP GeoResource Leasehold.  

The time period from 1996 to 2000 is characterized by a decrease in seismicity as presented in Exhibit 
5.8-18.  The decrease coincided with a decrease in production rate of the operating producers during 
this time period.  This trend is also supported by the absence of injection activity during most of these 
years.  

The seismicity recorded from 2001 to 2005 revealed the sharpest increase in activity since 1970 
Exhibit 5.8-19.  This was in large part caused by the inception of the LBNL network in 2003, which 
improved both the ability to detect seismic events and their location accuracy throughout the seismic 
study area.  The LBNL network is shown in this exhibit, denoted by the black, blue, and yellow 
triangles.  Clusters of earthquake epicenters can be observed, such as the one along the southeastern 
boundary of the seismic study area, likely caused by the start of injection in well DX State 4596-52 as 
indicated in the legend of the exhibit.  Similarly, the clusters along the southwestern boundary of the 
seismic study area were associated with the onset of injection in well DX State 4596-19 and with 
continued production from the DX State wells to the south of the Francisco Lease.   

The largest event observed during this time period was located in the southwest corner of the 
Francisco Lease with a magnitude of Md = 4.4.  Together with the Md = 4.4 event north of the BRP 
GeoResource Leasehold, recorded between 1991 and 1995, these are the largest events observed in the 
seismic study area.  As in the previous cases, the latter event was likely associated with tectonic 
stresses, although its proximity to production and injection wells might not exclude reservoir 
operations as a plausible cause. 

Finally, the seismicity associated with 2006 through 2009 is presented in Exhibit 5.8-20.  Although 
this time period spans four years only, the seismicity rate clearly increased, as indicated by the densest 
distribution of epicenters.  Also, the sudden increase in the number of events within the Francisco 
Lease is notable, relative to the paucity of seismicity seen throughout the previous years.  The increase 
was likely caused by the restart of injection in well Francisco 3-5, which has a strong temporal 
correlation with seismicity rate, as discussed in the next section.  Furthermore, continuous injection 
activity in well DX State 4596-19 was the likely cause for the increase in events along the 
southwestern boundary of the seismic study area. 
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5.8 Geology, Soils, and Seismicity 
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

5.8 - 36 

Cross Sections of Spatial-Temporal Distribution of Seismicity  

To evaluate the depth distribution of seismicity, six transects were compiled across the seismic study 
area as presented in Exhibit 5.8-21.  The exhibit displays the boundaries of the seismic study area, the 
outlines of the Binkley and Francisco Leases, and the locations of the cross sections (indicated with 
green lines).  The overall intention of this section is to consider the depth distribution of the seismicity 
within the seismic study area.  Specifically, the depth ranges of the background seismicity and the 
seismicity associated with injection and production wells are presented.  All displayed seismicity in 
the following cross sections is comprised of the complete catalogue from 1970 through 2009. 

The first northwest-southeasterly transect (A-A’) is presented in Exhibit 5.8-22.  The surface 
topography is represented by the irregular black line at the top, and the seismicity and Francisco Lease 
well trajectories are indicated by green circles and red vertical lines, respectively.  All seismic events 
throughout the seismic study area are projected onto the cross section in Exhibit 5.8-22 from 
horizontal distances of up to 4,300 feet from A-A’ transect.  The intention of this exhibit is to provide 
a general overview of the depth distribution of the total seismicity recorded in the seismic study area.  
Because of the great distances from which events are projected onto this section line, most of the 
seismicity displayed in Exhibit 5.8-22 is unrelated to the activity of the Francisco wells.   

The banding of hypocenters at sea level (0 feet msl) and -2,000 feet (msl) is an artifact of the event 
location procedure.  In cases where information on the phase (P- and S-wave) arrival of a seismic 
event is available for a limited number of stations only, the depth is typically fixed to obtain a more 
reliable epicentral location.  However, this depth inaccuracy is limited to a small number of 
hypocenters only.  The current transect reveals that most of the seismicity uncorrelated to well 
locations is banded between the surface and about -7,000 feet (msl).  In contrast, a seismic cloud 
extends to an elevation of -12,000 feet, approximately 5,000 feet below the bottom of the Francisco 
Leasehold wells.  This indicates the influence of well activity on hypocenter depth, which is presented 
in more detail in the following sections.  The dense cloud of seismicity at the southeast end of the 
transect (the right margin below the letter A’ in Exhibit 5.8-22) is unrelated to operations on the 
Francisco Lease and likely is associated with well activities in the northeast Geysers Unit wells, 
located southeast of the Francisco Lease. 

Transect B-B’, which runs east-west along the northern part of the BRP GeoResource Leasehold, is 
presented in Exhibit 5.8-23.  The Francisco Lease wells, located between 3,100 and 5,700 feet from 
the section line, have been projected onto this transect to provide an approximate reference.  Seismic 
events have been projected onto this line from a distance up to 2,320 feet on either side of the section 
line.  The seismicity is shown to be greatly reduced and uncorrelated to the location of the Francisco 
Lease wells.  The reduced number of recorded earthquakes was caused, in part, by the distance to the 
nearest production and injection wells and, to a lesser degree, by the distance to the nearest seismic 
stations, which increased the detection threshold (and therefore results in fewer observed events). 

As shown in Exhibit 5.8-24, transect C-C’ trends east-west and passes through the northernmost well 
pad (the Francisco Pad) in the Francisco Lease.  In this case, the projected seismicity shown in 
Exhibit 5.8-24 extends 657 feet to either side, which results in a reduced number of events in this 
cross section.  A spatial correlation of seismicity with the location of the wells on the Francisco Lease 
is evident: a cluster of events is visible, extending 5,000 feet below the bottom of several well 
trajectories from the Francisco and Coleman Pads.  Although the seismicity within this cluster 
becomes more diffuse with increasing depth, the trend of the cluster in this projection is apparently in 
a westerly direction. 
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The spatial correlation between well locations and seismicity is more apparent in transect D-D’ 
Exhibit 5.8-25.  This transect, which includes events 657 feet on either side, passes through the 
Coleman Pad and shows more seismicity than transect C-C’, owing to its location further to the south.  
The cluster that is exhibiting a westward trend in transect C-C’ is even more pronounced in this cross 
section, which has a greater number of events.  The depth extent (to 5,000 feet below the bottom of the 
wells) is similar to that observed in transect C-C’, and suggests that a lower limit exists for the seismic 
influence of well field activities. 

Transect E-E’ passes through the West Coleman well pad and is shown in Exhibit 5.8-26.  The 
number of events increased again, relative to transects C-C’ and D-D’, because of: 1) the increased 
distance from which events were projected onto the section (755 feet to either side of this transect); 
and 2) the fact that this is the southernmost of the east-west cross sections (nearer to other production 
and injection activities outside the seismic study area).  The distribution of seismicity in Exhibit 5.8-
26 supports the aforementioned statement that most seismicity that is unrelated to operations in a 
particular well (or wells) is confined to elevations above -7,000 feet (msl).  However, the cluster of 
hypocenters below the bottom of the Francisco Lease wells is still evident in the same location, 
trending westward, and extends to a depth of -12,000 feet (msl).  The large accumulation of events that 
is shown along the western end of the cross section is likely associated with injection activity in well 
DX4596-19.  The temporal correlations between injection and production activity and seismicity rate 
are discussed further in the next section. 

The final transect, F-F’ passes in a northeast-southwesterly direction through the Coleman Pad and 
comprises seismicity projected from 3,130 feet to either side of the cross section. (see Exhibit 5.8-27).  
The first observation is the increased seismicity to the southwest end of the transect, caused by its 
proximity to numerous injection and production wells.  In contrast, the northeast end exhibits reduced 
seismicity rates because of the increased distance to other reservoir operations and the reduced seismic 
station coverage (compare to the east end of transect B-B’).  The depth distribution and extent of 
seismicity beneath the projected well trajectories supports the finding of the previous transects.  Again, 
seismicity can be seen down to -12,000 feet (msl), about 5,000 feet below well bottoms.  Furthermore, 
this trend could be in a southwesterly direction. 

The depth distribution of seismicity leads to several conclusions.  Reservoir operations in the 
Francisco Lease produce seismicity that can be traced to a depth of -12,000 feet (msl).  This is about 
5,000 feet deeper than the normal background seismicity observed throughout the reservoir.  The 
average width of the seismic cloud below the well bottoms varies between 0.5 and 1.0 kilometer.  The 
observed seismicity cloud likely correlates to injection activities, considered in the next section.  The 
southwest trending direction of the seismic cloud in each of the transects suggests that the injected 
water is migrating in the same direction, likely toward the main region of the reservoir where the 
pressures are lower because of years of extended operations.   

Temporal Correlation with Production/Injection Activity 

Correlation between Production Activity and Seismicity 

The observed seismicity in the seismic study area reveals varying degrees of correlation between 
production and injection wells, but even among injection wells, the correlation to seismic activity 
varies from well to well.  The following sections are intended to highlight this phenomenon in a 
qualitative way. 



E
xh

ib
it

 5
.8

-2
5

C
ro

ss
 S

ec
ti

o
n

 D
-D

’ w
it

h
 S

ei
sm

ic
it

y 
an

d
 W

el
l T

ra
je

ct
o

ri
es

S
ou

rc
e:

 A
E

C
O

M
 a

nd
 G

eo
th

er
m

E
x 

In
c.

, 2
01

0

F6-5
C7-5

C6-5
F2-5

F7-5

F7-5ST

C7-5ST

F3-5RD1WC7-6ST
C3-5RD1

WC5-6RD

C8-5

-14,000

-14,000

-12,000

-12,000

-10,000

-10,000

-8,000

-8,000

-6,000

-6,000

-4,000

-4,000

-2,000

-2,000

0

0

2,000

2,000

4,000

4,000

6,000

6,000

Pr
oj

ec
tio

n:
 

N
A

D
27

 C
A

 Z
on

e 
2

Pl
ot

 D
at

e:
 

Fe
br

ua
ry

 1
6,

 2
01

0

1:
35

,0
00

0
0.

5
m

i

0
0.

5
km

Elevation in feet

D
D

'

F
ig

ur
e 

3.
17

: 
 C

ro
ss

 s
ec

ti
on

 D
-D

’ 
w

it
h 

se
is

m
ic

it
y

an
d 

w
el

l 
tr

aj
ec

to
ri

es

S
ei

sm
ic

 E
ve

nt
s 

(1
97

0-
20

09
)

W
el

l T
ra

ce
s

E
ve

nt
s 

pr
oj

ec
te

d 
up

 t
o

65
7 

ft
 f

ro
m

 t
ra

ns
ec

t

F6-5

C7-5
C6-5

F2-5

F7-5

F7-5ST

C7-5ST

F3-5RD1WC7-6ST

C3-5RD1

WC5-6RD

C8-5

-14,000

-14,000

-12,000

-12,000

-10,000

-10,000

-8,000

-8,000

-6,000

-6,000

-4,000

-4,000

-2,000

-2,000

0

0

2,000

2,000

4,000

4,000

6,000

6,000

Pr
oj

ec
tio

n:
 

N
A

D
27

 C
A

 Z
on

e 
2

Pl
ot

 D
at

e:
 

Fe
br

ua
ry

 1
6,

 2
01

0

1:
35

,0
00

0
0.

5
m

i

0
0.

5
km

Elevation in feet

D
D

'

F
ig

ur
e 

3.
17

: 
 C

ro
ss

 s
ec

ti
on

 D
-D

’ 
w

it
h 

se
is

m
ic

it
y

an
d 

w
el

l 
tr

aj
ec

to
ri

es

S
ei

sm
ic

 E
ve

nt
s 

(1
97

0-
20

09
)

W
el

l T
ra

ce
s

E
ve

nt
s 

pr
oj

ec
te

d 
up

 t
o

65
7 

ft
 f

ro
m

 t
ra

ns
ec

t

5.
8 

- 4
2



E
xh

ib
it

 5
.8

-2
6

C
ro

ss
 S

ec
ti

o
n

 E
-E

’ w
it

h
 S

ei
sm

ic
it

y 
an

d
 W

el
l T

ra
je

ct
o

ri
es

S
ou

rc
e:

 A
E

C
O

M
 a

nd
 G

eo
th

er
m

E
x 

In
c.

, 2
01

0

-14,000

-14,000

-12,000

-12,000

-10,000

-10,000

-8,000

-8,000

-6,000

-6,000

-4,000

-4,000

-2,000

-2,000

0

0

2,000

2,000

4,000

4,000

6,000

6,000

Pr
oj

ec
tio

n:
 

N
A

D
27

 C
A

 Z
on

e 
2

Pl
ot

 D
at

e:
 

Fe
br

ua
ry

 1
6,

 2
01

0

1:
35

,0
00

0
0.

5
m

i

0
0.

5
km

Elevation in feet

E
E'

F
ig

ur
e 

3.
18

: 
 C

ro
ss

 s
ec

ti
on

 E
-E

’ 
w

it
h 

se
is

m
ic

it
y

an
d 

w
el

l 
tr

aj
ec

to
ri

es

S
ei

sm
ic

 E
ve

nt
s 

(1
97

0-
20

09
)

W
el

l T
ra

ce
s

E
ve

nt
s 

pr
oj

ec
te

d 
up

 t
o

75
5 

ft
 f

ro
m

 t
ra

ns
ec

t

F6-5

C7-5
C6-5

F2-5

F7-5

F7-5ST

C7-5ST

F3-5RD1WC7-6ST

C3-5RD1

WC5-6RD

C8-5

-14,000

-14,000

-12,000

-12,000

-10,000

-10,000

-8,000

-8,000

-6,000

-6,000

-4,000

-4,000

-2,000

-2,000

0

0

2,000

2,000

4,000

4,000

6,000

6,000

Pr
oj

ec
tio

n:
 

N
A

D
27

 C
A

 Z
on

e 
2

Pl
ot

 D
at

e:
 

Fe
br

ua
ry

 1
6,

 2
01

0

1:
35

,0
00

0
0.

5
m

i

0
0.

5
km

Elevation in feet

E
E'

F
ig

ur
e 

3.
18

: 
 C

ro
ss

 s
ec

ti
on

 E
-E

’ 
w

it
h 

se
is

m
ic

it
y

an
d 

w
el

l 
tr

aj
ec

to
ri

es

S
ei

sm
ic

 E
ve

nt
s 

(1
97

0-
20

09
)

W
el

l T
ra

ce
s

E
ve

nt
s 

pr
oj

ec
te

d 
up

 t
o

75
5 

ft
 f

ro
m

 t
ra

ns
ec

t

F6-5

C7-5
C6-5

F2-5

F7-5

F7-5ST

C7-5ST

F3-5RD1WC7-6ST

C3-5RD1

WC5-6RD

C8-5

5.
8 

- 4
3



E
xh

ib
it

 5
.8

-2
7

C
ro

ss
 S

ec
ti

o
n

 F
-F

’ w
it

h
 S

ei
sm

ic
it

y 
an

d
 W

el
l T

ra
je

ct
o

ri
es

S
ou

rc
e:

 A
E

C
O

M
 a

nd
 G

eo
th

er
m

E
x 

In
c.

, 2
01

0

C8-5

F6-5
C7-5

C6-5F2-5
F7-5

F7-5ST

C7-5ST F3-5RD1

WC7-6ST

C3-5RD1

WC5-6RD

-14000

-14000

-12000

-12000

-10000

-10000

-8000

-8000

-6000

-6000

-4000

-4000

-2000

-2000

0

0

2000

2000

4000

4000

6000

6000

Pr
oj

ec
tio

n:
 

N
A

D
27

 C
A

 Z
on

e 
2

Pl
ot

 D
at

e:
 

M
ar

ch
 1

, 2
01

0

F
F'

S
ei

sm
ic

 E
ve

nt
s 

(1
97

0-
20

09
)

W
el

l T
ra

ce
s

E
ve

nt
s 

pr
oj

ec
te

d 
up

 t
o

3,
13

0 
ft

 f
ro

m
 t

ra
ns

ec
t

0
0.

5
km

0
0.

5
m

i

1:
35

,0
00

F
ig

ur
e 

3.
19

: 
 C

ro
ss

 s
ec

ti
on

 F
-F

’ 
w

it
h 

se
is

m
ic

it
y

an
d 

w
el

l 
tr

aj
ec

to
ri

es

C8-5

F6-5

C7-5

C6-5F2-5
F7-5

F7-5ST

C7-5ST F3-5RD1

WC7-6ST

C3-5RD1

WC5-6RD

-14000

-14000

-12000

-12000

-10000

-10000

-8000

-8000

-6000

-6000

-4000

-4000

-2000

-2000

0

0

2000

2000

4000

4000

6000

6000

Pr
oj

ec
tio

n:
 

N
A

D
27

 C
A

 Z
on

e 
2

Pl
ot

 D
at

e:
 

M
ar

ch
 1

, 2
01

0

F
F'

S
ei

sm
ic

 E
ve

nt
s 

(1
97

0-
20

09
)

W
el

l T
ra

ce
s

E
ve

nt
s 

pr
oj

ec
te

d 
up

 t
o

3,
13

0 
ft

 f
ro

m
 t

ra
ns

ec
t

0
0.

5
km

0
0.

5
m

i

1:
35

,0
00

F
ig

ur
e 

3.
19

: 
 C

ro
ss

 s
ec

ti
on

 F
-F

’ 
w

it
h 

se
is

m
ic

it
y

an
d 

w
el

l 
tr

aj
ec

to
ri

es

5.
8 

- 4
4



5.8 Geology, Soils, and Seismicity 
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

5.8 - 45 

To obtain an overview of the correlation between production activity and observed seismicity, Exhibit 
5.8-28 displays the monthly production rate of all wells in the seismic study area (in thousand pounds 
per hour, or KPH), from 1975 through the end of 2009.  The monthly cumulative number of 
earthquakes is plotted over the same time period (the black diamond-shaped symbols).  Earthquake 
activity, although present throughout the time period, can be seen to not correlate well with production 
activity.  Although all producers exhibit similar behavior (with high rates at the onset of production 
followed by a gradual decline in productivity), the seismicity rate increases twice, between 1985 and 
1995, and again after 2000, which appears to be unrelated to production activity.  As is shown in the 
next section, these observed increases in seismic activity are related to a few injection wells that 
operated throughout the seismic study area at different times. 

Correlation between Injection Activity and Seismicity (Md > 0) 

In comparison to the previous exhibit, the seismicity rate correlates far better to a few injection wells, 
as evident from the data displayed in Exhibit 5.8-29.  The exhibit shows the injection rates of wells 
within the seismic study area that were active from 1975 through the end of 2009.  Seismicity was 
recorded for the whole time period, from 1976 through 2009; the apparent gaps in seismicity between 
active injection periods are a result of the plotting method used.  The first interesting conclusion from 
this exhibit is that the seismicity rate does not necessarily correlate with injection volume, as shown by 
the comparison between Francisco 3-5 and DX State 4596-72.  The number of seismic stations for 
both injection periods is the same.   

Even though the injected volume for DX State 4596-72 is more than twice that of Francisco 3-5, the 
seismicity count is comparable or even less between 1995 and 2000, when DX state 4596-72 was the 
only injector in operation.  A similar observation can be made for injector DX State 4596-52.  The 
injected volume of this well is about 50 percent larger than that of Francisco 3-5, although the 
seismicity count is comparable.  The increase in seismicity over the duration of injection in DX State 
4596-52 was also influenced by the inception of the LBLN network in 2003.   

This conclusion may also be supported by the low seismicity count in the late 1970s, during the period 
when injector DX State 4596-7 was accepting fluid at rates up to nearly 600 KPH.  However, the 
absence of seismic stations in close proximity to the injector during this time period also contributed to 
the low seismicity count.   

These observations indicate that parameters other than water volume alone were responsible for the 
rate of induced seismicity in the reservoir.  It also suggests that the heterogeneity in the reservoir may 
be high, to the extent that physical consequences of injection into neighboring wells may not be 
comparable.  The sharpest increase in seismicity appears to be associated with the inception of 
injection in DX State 4596-19, as indicated by the yellow triangles in Exhibit 5.8-29.  The next 
section, however, shows that the correlation is weaker than it appears in Exhibit 5.8-29.  Moreover, 
during the late years (i.e., 2008-2009), the seismicity reveals a better correlation with the renewed 
injection in well Francisco 3-5 and particularly with injector Coleman 8-5, as presented next. 
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5.8 Geology, Soils, and Seismicity 
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

5.8 - 48 

To evaluate the spatial extent of the areas in which induced seismicity may be influenced by specific 
injection wells, concentric regions around the injection wells were investigated at various radial 
distances from the injectors.  Instead of using the wellheads as the center for this investigation, the 
well bottoms were used.  Because wells can deviate considerably from wellhead (surface) locations, 
the bottom hole locations are closer to the actual entry points of the water into the reservoir.  The area 
around the bottom hole location is subdivided into concentric rings, with radial widths of 
0.5 kilometer.  The innermost area covers a radial distance of 0.5 kilometer around the well bottom, 
and the outer rings cover distances in increasing order from 1.0-1.5 kilometer, 2.0-2.5 kilometer, and 
3.0-3.5 kilometer.  Because the number of earthquakes automatically increases with the size of the 
area covered by the concentric rings around each well, the seismicity in each ring is normalized by the 
area of the ring to obtain a comparable measure of induced seismicity as a function of radius around 
the wells.  The reason for using this ring pattern is the ability to investigate distance dependence of 
observed correlations between seismicity and injection volume. 

The first well to be evaluated is injector Francisco 3-5.  For this purpose, the time period from 1985 to 
1991, during which injections in well Francisco 3-5 were ongoing, is expanded as shown in Exhibit 
5.8-30.  Each data point in the seismicity curves reflects the cumulative number of recorded events in 
that month.  The colored curves represent the seismicity recorded within the radial distances 
mentioned above.  The first observation during the time period from 1985 through the middle of 1988 
is that the seismicity rate for the nearest distance range is higher than that for the farther distance 
ranges.  Additionally, the seismicity rates appears to be well correlated to the injection volume until 
the middle of 1987, when the correlation weakens and the seismicity rate for the near distances 
decreases to levels below the far distances towards the end of 1988.  This allows three conclusions.  
The first is that the effects of the injected water, which induced seismicity in the reservoir, decreased 
after 2.5 years of injection.  The second is that during the first 2.5 years, the seismicity at the three 
distance ranges was equally correlated to injection volume, even though the number of induced events 
was higher for closer distances, as could be expected.  The third is that after four years of injection, the 
seismicity rate at greater distances appears to be associated with other (likely production) wells 
because additional injectors throughout the seismic study area were not active during this time period.  
This suggests that injection in Francisco 3-5 induced the higher seismicity rates near the well, although 
it still influenced the lower seismicity rates observed at greater distances.  

The effects of water injection in well DX State 4596-7 on induced seismicity are presented in Exhibit 
5.8-31.  Injection in this well was ongoing from 1976 through 1980.  The seismicity rate during this 
time interval is particularly low because of the absence of nearby seismic stations.  Nevertheless, 
seismicity was recorded as shown in Exhibit 5.8-31.  However, almost no correlation appears between 
the observed seismicity and the injected water volume.  The only correlations appear in late 1978 and 
early 1979, and in late 1979, when the near and far distance seismicity rates seem to respond in phase 
with the injected water volume.  This could be an indication for injection with little pressure build-up 
in the reservoir, but the lack of station coverage prevents a more reliable conclusion. 

The well with the highest injection rates in the seismic study area is DX State 4596-19.  The 
correlation of this injector with seismicity is presented in Exhibit 5.8-32.  In addition to DX State 
4596-19, this exhibit also includes the restart of injection in well Francisco 3-5, which began in the 
middle of 2007.  Nevertheless, the radial regions of seismicity displayed in the exhibit are centered 
around the bottom hole of well DX State 4596-19.   
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5.8 Geology, Soils, and Seismicity 
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

5.8 - 52 

The general trend of these data reveals little correlation between injection in DX State 4596-19 and 
observed seismicity.  During the first 2.5 years (until the middle of 2006), the curves appear somewhat 
anti-correlated, although a lag in seismic response to the injected volume can be dismissed because of 
the differences in observed periodicity.  However, the seismicity appears to respond to the restart of 
injection in well Francisco 3-5 in the second half of 2007.  The correlation seems to improve with time 
of injection, to the extent that by 2008, the seismicity rate for all distance ranges appears well 
correlated with injection volume.  Thus, it appears that injection in DX State 4596-19 is not well 
correlated to seismicity rates at any distance range from the bottom hole location.  The analysis of DX 
State 4596-7 notably produced similar results and the bottom hole locations of these two wells were 
only 0.8 kilometer apart.  This suggests that a region might exist in the reservoir where injection of 
water, even at higher volumes, was accompanied by the absence of high seismicity rates.  The reasons 
for this could include higher permeability in the reservoir rock resulting in lower induced stress levels.  

A recent injector that began operation within the Francisco Leasehold is well Coleman 8-5, which 
started water injection in December of 2008.  The injection data in conjunction with those of wells 
Francisco 3-5 and DX State 4596-19 are presented in Exhibit 5.8-33.  The seismic data displayed in 
the exhibit are centered around the bottom hole of well Coleman 8-5.  In contrast to the wells on the 
Francisco Lease, injector DX State 4596-19 was only in operation through September 2009.  The 
seismicity during the first two months of operations appears to be better correlated to the injection 
volume in DX State 4596-19.  However, this association changes during the third month of injection, 
when the seismicity rate (particularly for the short distance range) starts to correlate well with the 
injection volume of Coleman 8-5.  In contrast, the seismicity at the larger distance ranges appears to 
be correlating only during the last six months of the displayed time interval.  In contrast to previous 
operations from 1985 to 1991, no correlation appears between seismicity and injection rates in well 
Francisco 3-5 for the time interval presented in Exhibit 5.8-33.  This might be a result of reduced 
injection rate during the current period of operations.  The correlation results of Coleman 8-5 are 
similar to those of injector Francisco 3-5 from 1985 to 1991.  Injection operations within the Francisco 
Leasehold appear to be correlated to seismicity rates, even at larger distance ranges.  The results 
suggest that the reservoir near the Francisco Lease exhibits lower permeability, which increases 
induced stress levels during injection. 

Correlation between Injection Activity and Seismicity (Md > 2.0, 2.5) 

In the previous section, the correlation between injection volume and seismicity was assessed for 
recorded seismicity of all magnitudes Md > 0.  In this section, the effects of injection operations on 
seismicity of magnitude Md > 2.0 and 2.5 are evaluated.  The intention is to reveal the relationship 
between reservoir operations and seismicity that is more likely to be felt by nearby residents. 

The correlation between injection operations of Francisco 3-5 and seismicity of magnitude Md > 2.0 
from 1985 to 1991 is displayed in Exhibit 5.8-34.  Contrary to Exhibit 5.8-30, the seismicity rate per 
month is not normalized by the areal extent of the concentric regions around the well bottom any 
longer, because the number of these larger events is substantially lower than the number of all events.  
Instead the number of seismic events per month is shown to reflect the true influence of injection on 
induced seismicity.  As a consequence, the number of events for the concentric regions at greater 
distances can be higher than shown previously because they are not occurring in a normalized (per 
square mile) area, but in the entire area of each concentric ring.  The results in Exhibit 5.8-34 show 
that during the injection period of Francisco 3-5 between 1985 and 1991, one to three events of Md > 
2.0 were recorded on a regular monthly basis, with the highest number of four to six events per month 
in a few instances.  This relatively low number suggests that most of the correlation shown in Exhibit 
5.8-30 results from small scale seismicity of magnitude Md < 2.0. 
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The seismicity displayed in Exhibit 5.8-35 is for events with Md > 2.5.  The seismicity rate for this 
magnitude range drops even more, from one to two recorded events per month to three events recorded 
during two months.  The observed decrease in seismicity rate is consistent with the Gutenberg-Richter 
scaling relationship that predicts a drop in the number of events with increasing magnitude. 

The correlation of the number of recorded events with injected volume in Coleman 8-5 from 
December 2008 through December 2009 is presented in Exhibits 5.8-36 and 5.8-37.  The seismicity 
rate for magnitudes Md > 2.0 is given in Exhibit 5.8-36.  The number of recorded events per month 
varies between one to four and peaks at five and six events in three instances. 

As expected, the seismicity rate for magnitude Md > 2.5 is decreased, as evident from the data 
presented in Exhibits 5.8-36 and 5.8-37.  The number of these larger-magnitude events drops to zero 
to one per month, although two to three events are observed during three months of the injection 
period.  

The data suggest that most of the observed seismicity found to be correlated to injection in wells 
Francisco 3-5 and Coleman 8-5 occurs at a magnitude level of Md < 2.0, and seismicity that can be 
felt by nearby residents is limited to a few events per month, as shown in Exhibits 5.8-34 and 5.8-36.  
However, the seismicity rate derived for the injection periods of Francisco 3-5 (1985-1991) and 
Coleman 8-5 (December 2008 through December 2009) is higher than the average seismicity rate 
derived in Exhibit 5.8-12.  The discrepancy is explained by the longer time interval in Exhibit 5.8-12 
(1980-2009) that also included periods with production only, typically associated with lower rates of 
seismicity. 

The overall result of the study indicates that the geothermal reservoir appears heterogeneous; 
seismicity rates are unrelated to injection periods and volume at some locations and correlate to the 
same properties at other locations.  This makes it difficult to reliably predict seismicity rates for future 
expansions of geothermal operations, particularly in pristine regions like the BRP GeoResource 
Leasehold. 

The combination of results from the analyses of depth distribution of seismicity in transects and 
correlation analyses of injection and seismicity rates suggest the following conclusions.  The 
horizontal influence of injection operations on deep seismicity appears concentrated within a width 
between 0.5 to 1.0 kilometer around the bottom of the injection well in question.  The vertical 
influence on seismicity typically reaches to an elevation -12,000 feet (msl) or 5,000 feet below well 
bottom for most wells.  Because little seismicity is visible at these great depths outside of the 
described seismicity cone, the observed correlation between injection rate and seismicity rate for 
distances greater than 0.5 kilometer from the injection well bottom has to be related to seismicity 
confined to the depth interval from the surface down to -7,000 feet (msl).  This is the depth range of 
typical background seismicity observed throughout the reservoir. 
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Geology, Soils, and Seismicity – Regulatory Setting 

FEDERAL REGULATIONS 

The BLM Geothermal Resource Regulations, Title 43 Code of Federal Regulations, Part 3200 

Title 43 of the CFR describes requirements for action and operations regarding land leased from the 
BLM for geothermal resources use and includes regulations concerning geothermal resource 
operational orders, notices to lessees, lease terms and stipulations, approved plans and permits, 
conditions of approval, verbal orders from the BLM which would be confirmed in writing, other 
instructions from the BLM, and any other applicable laws and regulations. 

The BLM Resource Management Plan–Geysers Management Area 

The Ukiah Office BLM’s RMP states that the BLM’s goal for The Geysers Management Area is to: 

• Provide the necessary access to Federal mineral resources for energy development (oil, gas, and 
geothermal) to meet public demand while protecting the natural resources in the planning area. 

In addition, the RMP addresses the larger Geysers Management Area, which encompasses the existing 
geothermal development and additional areas that may have potential for large-scale development. The 
RMP states that additional geothermal development within The Geysers area is anticipated to be fairly 
consistent with the current development seen in the rest of the existing field. The RMP also states that 
“development within this region (e.g., The Geysers) is expected to be the most intense, with drilling of 
deep geothermal production and injection wells and the construction of four new power plants. 
Development would also include EGS [enhanced geothermal systems], ancillary facilities such as 
pipelines, access roads, transmission intertie lines, and various minor structures to support operations 
and maintenance of the existing and new development.” It also states that projects classified as EGS 
are very likely to happen at The Geysers over the next 20 years. These projects are expected to occur 
on new lease areas as well as existing lease areas. Examples of EGS projects include, but are not 
limited to: 

• Hydro-fracturing reservoir rock to increase permeability 

• Acidizing to increase reservoir permeability 

• Increasing and improving injection to help sustain reservoir pressure 

BRP GeoResource’s development of the BRP GeoResource Leasehold is consistent with the BLM 
RMP for The Geysers.  The proposed BRP Steam Project would include components, such as 
production and injection wells, pipelines, and an access road, which are contemplated in the RMP for 
geothermal resource development.  The project sponsor would submit an application for drilling 
concurrent with its application to Lake County for a conditional use permit and rezone, and a petition 
to Amend to the CEC for the Bottle Rock Power Plant license.  When the project sponsor has 
successfully drilled new wells, it would submit a commercial use permit application to the BLM for 
approval. 
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STATE REGULATIONS 

Alquist-Priolo Earthquake Fault Zoning Act and Seismic Hazards Mapping Act  

The Alquist‐Priolo Earthquake Fault Zoning Act was enacted by the State of California in 1972 to 
mitigate the hazard of surface faulting to structures planned for human occupancy and other critical 
structures.  This law was a direct result of the 1971 San Fernando Earthquake, which was associated 
with extensive surface fault ruptures that damaged numerous homes, commercial buildings, and other 
structures.  The State has established regulatory zones (known as Earthquake Fault Zones) around the 
surface traces of active faults and issued “Earthquake Fault Zone Maps” to be used by government 
agencies in planning and reviewing new construction. In addition to residential projects, structures 
planned for human occupancy that are associated with industrial and commercial projects are of 
concern.  

The purpose of the Seismic Hazards Mapping Act is to protect public safety from the effects of strong 
ground shaking, liquefaction, landslides, or other ground failure, and other hazards caused by 
earthquakes.  However, these regulations only apply to residential projects.  The program and actions 
mandated by the Seismic Hazards Mapping Act closely resemble those of the AP Earthquake Fault 
Zoning Act, which addresses only surface fault‐rupture hazards. 

LOCAL / COUNTY REGULATIONS 

Lake County Municipal Building Code 

Chapter 5 – Building Regulations 

The Lake County Municipal Building Code (Article I, Section 5‐4) adopts the 2007 California 
Building Code, based on the 2006 IBC, and all requirements therein. All requirements would be met. 

Chapter 30 – Grading Ordinance 

Chapter 30 of the Lake County Code specifies requirements and limits on grading activities. All 
requirements would be followed. 

Lake County General Plan 

The Geothermal Resources Element of the Lake County General Plan establishes goals, policies, and 
implementation measures that are to be used by the County regarding the promotion, protection, use, 
and education pertaining to geothermal resources that are present in the county. 

Policy GR-2.1 Avoid Siting Near Sensitive Receptors. The County should avoid approving new 
geothermal operations near residences, commercial resorts, or other sensitive receptors where it can be 
reasonably expected to adversely affect their quality of life. 

Policy GR-2.2 Development Near Geothermal Resource Areas. Developments proposed for 
residential, commercial resort, or other sensitive receptors shall be discouraged in the primary 
geothermal resource areas where there is reasonable likelihood of geothermal development in the 
future. 

Policy GR-2.4 New Technologies to Reduce Environmental Impacts. The County will encourage 
the development and testing of new technologies to further reduce environmental impacts. 
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Additionally, Naturally Occurring Asbestos shall be avoided where feasible, or otherwise mitigated as 
necessary to minimize the release of asbestos dust. 

Policy GR-2.5 Directional Drilling. The County shall encourage resource developers to plan for and 
use directional drilling and other measures designed to minimize land disturbance wherever feasible 
and appropriate to avoid environmental impacts. 

Policy GR-2.10 Corrective Measures for Subsidence Issues. The County shall require corrective 
measures if sufficient evidence indicates that geothermal operations have caused land subsidence that 
has created a hazard or significant adverse impact on the local environment. To determine monitoring 
and mitigation requirements, the County will consult with informed parties such as CDOGGR, BLM, 
the permittee, developers, and other experts as appropriate. 

Policy GR-2.11 Geotechnical Investigations for Exploratory Drilling. Detailed geotechnical 
investigations shall be required prior to all exploratory drilling for geothermal resources. 

Policy GR-2.12 Erosion Control and Soil Stabilization. Erosion control and soil stabilization 
techniques, including post-construction BMPs, shall be implemented and continued throughout the life 
of each project. 

Geology, Soils, and Seismicity – Significance Criteria 

The geology, soils, and seismicity analysis uses significance criteria from Appendix G of the CEQA 
Guidelines.  According to these criteria, the project would have a significant geology, soils, and 
seismicity impact if it would: 

• Expose people or structures to potential substantial adverse effects, including the risk of loss, 
injury, or death involving: 

€ Rupture of a known earthquake fault, as delineated on the most recent Alquist-Priolo 
Earthquake Fault Zoning Map issued by the State Geologist for the area or based on other 
substantial evidence of a known fault; 

€ Strong seismic ground shaking 11; 

€ Seismic-related ground failure, including liquefaction; or 

€ Landslides. 

• Result in substantial soil erosion or the loss of topsoil; 

• Be located on a geologic unit or soil that is unstable, or that would become unstable as a result of 
the project, and potentially result in on- or off-site landslide, lateral spreading, subsidence, 
liquefaction, or collapse; 

                                                      

11  This includes seismic ground shaking from naturally-occurring earthquakes from identified geologic faults as well as 
seismic ground shaking induced by geothermal resource extraction. 
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• Be located on expansive soil, as defined in Table 18-1-B of the Uniform Building Code, creating 
substantial risks to life or property; 

• Have soils incapable of adequately supporting the use of septic tanks or alternative wastewater 
disposal systems where sewers are not available for the disposal of wastewater; or 

• Change substantially the topography or any unique geologic or physical features of the site.  

Geology, Soils, and Seismicity – Impacts / Environmental Consequences and 
Mitigation Measures 

NO IMPACT 

The BRP Steam Project would have no or less-than-significant impacts for the following significance 
criterion: 

• Have soils incapable of adequately supporting the use of septic tanks or alternative wastewater 
disposal systems where sewers are not available for the disposal of wastewater. 

The project sponsor does not propose the use of septic tanks or alternative wastewater systems as 
part of the BRP Steam Project.  Additionally, future use is not anticipated.  Therefore, the project 
would have no impact associated with the use of septic tanks or alternative wastewater systems on 
soils incapable of supporting them.  

IMPACT ANALYSIS 

Impact 5.8-1 Rupture of a Known Earthquake Fault 
Implementation of the project would not expose people or structures to potential substantial 
adverse effects, including the risk of loss, injury, or death involving rupture of a known 
earthquake fault.  This would be a less-than-significant impact. 

The California Geological Survey classifies faults as being active if they have had displacement within 
the last 11,000 years (Holocene).  If a fault has experienced displacement within the last 200 years, it 
is considered historic.  Potentially active faults are those with discernable displacement within the last 
1.6 million years.  As Exhibit 5.8-1 shows, no earthquake fault zones are on the BRP GeoResource 
Leasehold.  The BRP Steam Project would not alter existing structures or build new structures planned 
for human occupancy. 

The closest major fault to the project site is the potentially active Collayomi fault, located 
approximately two miles to the northeast.  The closest known major active fault is the Mayacama 
fault, located approximately ten miles southwest of the project site.  A cluster of smaller faults on the 
southwest side of Clear Lake are also reported as active but are probably related to the eruption of the 
Clear Lake volcanics.  No reported evidence exists that any of the faults mapped on the project site 
have the potential for ground rupture.   

This would be a less-than-significant impact.  No mitigation would be required. 

Mitigation Measure 5.8-1  None required. 
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Impact 5.8-2 Seismic Ground Shaking 
Implementation of the project could expose people or structures to seismic ground shaking 
caused by the natural occurrence of an earthquake from a fault within the project region.  This 
would be a less-than-significant impact. 

The project area would be subject to strong groundshaking effects of large regional earthquakes.  The 
project would not include housing or structures that would be used by the public and subject to the 
effects of large earthquakes. 

Project implementation could expose employees and proposed project components (e.g., well pads, 
steam pipeline, and access road) to the effects of strong to very strong seismic ground shaking during 
the project lifetime because of a large magnitude earthquake on an active fault within the project 
region (see Exhibit 5.8-1).  Project components (well pads, wells, pipelines, and an access road) 
would be constructed in compliance with the International Building Code (IBC) as it relates to 
earthquake hazards to minimize structural damage and injury to employees during an earthquake.  The 
closest location of a proposed well pad to an occupied structure is less than 500 feet.  Earthquake 
damages to facilities at the well pad sites would potentially include damaged drilling rigs during 
construction and to well heads during operations.  The earthquake-caused damage to facilities would 
be local and workers at the site would be subject to those hazards.  Blowout of a well potentially could 
occur, although that would be unlikely and the resulting steam release would not be close enough to 
any occupied structure to pose a substantial threat.  Failure of any facilities at the well pad as a result 
of an earthquake would not likely generate an explosion or cause any facilities to damage or pose a 
hazard to the nearest residence.  Therefore, the proposed well pads would not be located adjacent to 
any existing occupied structures such that, in the event of an earthquake, they would pose substantial 
hazards to their occupants.  

The closest location of a proposed steam collection pipeline to an occupied structure would be less 
than 500 feet.  Failure of any proposed steam collection or water pipeline as a result of an earthquake 
would not likely generate an explosion or cause any facilities to damage or pose a hazard to the nearest 
residence.  The resulting steam release from a pipeline failure would not be close enough to any 
occupied structure to pose a substantial threat.  Water that was released from a ruptured pipeline would 
not pose a threat of damage to any nearby occupied structure.  Therefore, the proposed steam 
collection pipelines and water pipeline are not located adjacent to any existing occupied structures 
such that, in the event of an earthquake, they would pose hazards to their occupants.  

This would be a less-than significant impact.  Therefore, no mitigation would be required. 

Mitigation Measure 5.8-2  None required. 

Impact 5.8-3 Induced Seismicity 
Operation of the project would generate small-magnitude seismic events.  However, induced 
seismicity resulting from project operations would not correlate with large-magnitude 
earthquakes.  Therefore, this would be a less-than-significant impact. 

The project proposes production and injection wells as a part of its normal operations.  As is common 
throughout The Geysers, these operations are expected to result in a greater frequency of small seismic 
events, particularly related to injection as is described in the environmental setting section above. 

The overall micro-seismicity at The Geysers is highly correlated to reservoir operations.  Whereas the 
frequency-magnitude relationship of natural tectonic settings reveals b-values of typically less than 
0.8, the b-value at The Geysers is ~1.0.  The higher b-value is indicative of a high ratio in the number 
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of small events to large events, with the small events generated mainly by well field operations 
(production and injection).  The number of smaller events appears to directly correlate to the volume 
of injected water, as indicated by the increase in seismicity after inception of two augmented injection 
projects (the Lake County and Santa Rosa pipeline projects).  However, seismicity of M > 3 appears to 
correlate to a lesser degree to injection activities.  Between 1970 and 2009, three earthquakes of 
magnitude M > 4 were observed within the boundaries of the seismic study area.  The location of these 
events (to the north of most of the geothermal operations) and their large magnitude suggest tectonic 
stresses rather than reservoir operations as a source mechanism.  However, at present, the physical 
relationship of these large events to production and/or injection activities is not well understood.  In 
addition, although injection is proposed for the project (to be derived from local sources and collected 
power plant condensate), the project would not include augmented injection related to the effluent 
from the SEGEP or the Geysers Recharge Project. 

Small-scale seismicity within the Francisco Lease of magnitude 0.0 ≤ Md ≤ 2.0 is found at a rate of 
approximately six events per month.  The associated MMI of II can be felt throughout epicenter 
distances of about eight kilometers.  Events of magnitude 2.0 ≤ Md ≤ 3.0 occur less frequently, at a 
rate of one event every seven months.  The MM intensity of these events is III-IV and can be felt 
throughout epicenter distances of 13 kilometers.  The seismicity rate for events of magnitude 3.0 ≤ Md 
≤ 4.0 is greatly reduced, at a rate of one event every five years.  The associated MM intensity is V, 
covering a region within 17 kilometers of the epicenter.  The largest studied magnitude range is 4.0 ≤ 
Md ≤ 5.0, with a rate of one event every 30 years and a MM intensity of VI-VII.  Because the focal 
depth of such events is deeper than those for smaller earthquakes, the felt region for the highest 
intensity values only covers an epicentral distance of nine kilometers.  However, the next lower 
intensity scale of V is felt over a considerably larger area, with a distance of 40 kilometers from the 
epicenter. 

Regions in which micro-seismicity could be associated with operations on the Francisco Lease would 
be confined to a radius of about 0.5 kilometer around well bottoms.  The focal depth of the induced 
earthquakes would extend to depths of -12,000 feet (msl) or 5,000 feet below well bottoms and likely 
would be associated with water injections.  The direction of the seismicity cloud would be oriented in 
a southwesterly direction, which would suggest a migration of the injected water towards the main 
region of the reservoir, where the pressure would be reduced because of long-term production.  In 
contrast to the deep seismicity, small scale background seismicity would be confined to depths 
between sea level and -6,000 to -8,000 feet (msl). 

Throughout the seismic study area, production activity appears relatively uncorrelated to the 
seismicity rate, although injection is well correlated to seismicity in some wells (for example, 
Francisco 3-5 and Coleman 8-5) and weakly correlated in others (for example, DX State 4596-7, DX 
State 4596-19).  This observation indicates the presence of a heterogeneous reservoir, which makes it 
difficult to compare results between wells and to project these results to other areas.  This impact 
assessment concentrates on seismicity in the seismic study area and on wells within and near the 
Francisco Lease because of their proximity to the proposed development in the BRP GeoResource 
Leasehold.  The assumption is that this proximity could provide a good case study for expected results 
related to future operations at the BRP GeoResource Leasehold.  If as proposed, water injection and 
steam production rates at the BRP GeoResource Leasehold were comparable to operations on the 
Francisco Lease and the effects on seismicity were similar in both cases, the expected seismicity rates 
would be one to four events per month of Md > 2.0 or one to two events per month of Md > 2.5.  In 
general, events between Md 2.0 and 3.0 would be felt up to distances of about 13 kilometers, with 
MMI of III-IV, as mentioned above.  However, direct conclusions might be difficult to draw because 
of the different results obtained from neighboring injection wells.  For example, induced seismicity 
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rates of future injection operations might strongly depend on the direction of well trajectories and/or 
the number of permeable fractures encountered.  

For injection wells with good correlation between injection volume and seismicity, the seismicity rate 
is increased within a radius of 0.5 kilometer from the selected injection well.  Rates for seismicity at 
greater distances gradually decline with increasing distances from the well, but maintain some 
correlation to injection rates.  This result may indicate a diffusion of injection pressure in the reservoir 
with increasing distance from the injector bottom hole. 

In sum, the overall seismicity of The Geysers correlates highly with geothermal reservoir operations. 
Consistent with observations elsewhere in The Geysers, production and injection operations would be 
expected to result in an increase in several small (less than M3) magnitude seismic events.  The 
number of smaller magnitude events likely would directly relate to the volume of injection water, as 
indicated by the increases in seismicity after inception of two augmented injection projects (the 
SEGEP and the Santa Rosa Geysers Recharge Project).   

Injection during proposed operations would have the potential to induce small magnitude earthquakes. 
Throughout the seismic study area, injection activity appears to be correlated to the seismicity rate in 
some wells, but weakly correlated in others.  Up to four injection wells are planned for the project. 
The exact bottom‐hole locations, depths, and proposed injection zones are currently unknown and 
would be identified when characteristics of the steam reservoir are more fully understood.  Injection 
operations are proposed to be similar to those of the existing wells on the Francisco Lease.  If 
proposed injection wells are observed to have a good correlation between seismicity and injection 
volume, then it is expected that the seismicity rate could increase within a radius of approximately 0.5 
kilometer (0.3 mile) from the injection well.  Beyond that distance, seismicity rates would decline but 
would maintain some correlation to injection rates.  If operated like the existing wells in the Francisco 
Lease, the focal depth of induced earthquakes would be deep (likely approximately -12,000 feet msl, 
which depth would be 5,000- feet below the well bottoms).   

In contrast to this deep seismicity, small scale background seismicity is confined to depths between 
sea level and -6,000 to -8,000 feet.  Based on current observations, the expected seismicity rates would 
be one to four events per month of Md greater than 2.0 or one to four events per month greater than 
Md 2.5.  In general, seismic events between Md 2.0 and Md 3.0 could be felt up to distances of about 
eight  miles with MM intensities of III – IV (e.g., rattling of dishes and creaking walls), as described in 
Exhibit 5.8-8.  These effects would be similar to, but incrementally more frequent, than those 
currently experienced in the general area of The Geyser.  Such effects would be a continuing 
annoyance to the receptors and unsettling to some receptors, but the effects would not be life 
threatening.  The potential for damage to structures would be low.  Therefore, the impact of proposed 
injection on induced seismicity would be less than significant. 

Extraction of geothermal resources for the proposed operations would not be likely to substantially 
affect the seismicity rate.  Throughout the seismic study area, production activity appears to be 
relatively uncorrelated to the seismicity rate.  Although bottom-hole depths of proposed production 
wells are not known at this time, they likely would be similar to those in the existing Francisco Lease 
production area.  As noted previously, nearly all seismic events in the region are less than M3.0.  Most 
seismic events at this level would be undetected on the surface.  Thus, impacts of the project resources 
extraction operations would be less than significant and no mitigation would be required. 

Production and injection has been occurring at The Geysers since the 1960s without any major 
earthquakes. Proposed operations at the BRP GeoResource Leasehold would be similar to existing 
production injection systems throughout The Geysers. Existing data indicate that almost all induced 
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seismicity would remain at levels below M3.0 and would not have a significant impact on the overall 
levels of ground shaking.  The observed correlation of geothermal operations with seismic events 
greater than 3M is not strong. The data indicate that the location and magnitude of higher magnitude 
events (three recorded earthquakes greater than 4M between 1970 and 2009) in the seismic study area 
were most likely related to tectonic stresses rather than geothermal operations.  However, at present, 
the physical relationship of these large events to production and/or injection activities is not well 
understood.  

No major active faults are sufficiently near the project site to be affected by proposed injection.  Even 
if the Collayomi fault (the closest fault to the project site) was considered active, injection would not 
be likely to induce a large earthquake on that fault because of the relatively shallow depth of injection.  
Large earthquake events are usually initiated at about three- to six-mile depths whereas the injection 
wells would be shallower than three miles in depth.  In addition, the distance of approximately two 
miles from the project site to the nearest trace of the Collayomi fault would make it highly unlikely 
that injection fluid would reach the fault.  Extraction operations would remove most of the fluid in the 
immediate injection area.  Other faults, including active faults, are at even greater distance from the 
project site and, therefore, would be unlikely to be affected by proposed operations.  Thus, the 
potential for the project to induce seismicity of a moderate or large earthquake would be deemed less 
than significant.  

Decommissioning would result in the cessation of withdrawal of geothermal fluid from the wells and 
injection operations.  For decommissioning of project components, well closure would be carried out 
in compliance with the BLM and CDOGGR requirements.  These activities would occur at the surface 
and would not induce earthquakes.  The cessation of withdrawal of geothermal fluid would likely 
reduce the number of micro-seismic events.  Impacts would be less than significant. Therefore, no 
mitigation would be required. 

Mitigation Measure 5.8-3  None required.  

Enhancement Measure 5.8-3(a)  The proposed operations plan is not known, and the potential 
impacts are based on assumptions derived from historic operations in the Francisco Lease. Thus, the 
project sponsor shall submit a complete plan for production and injection to the BLM for review.  The 
plan shall detail the locations of production and injection wells.  Records shall be kept of all 
operations. 

Enhancement Measure 5.8-3(b)  The project sponsor shall install and maintain a seismometer in the 
Leasehold, at a location deemed appropriate by the BLM, in agreement with the County and with 
advisement of the USGS.  All seismographic data shall be reviewed and submitted to the BLM and 
County, and presented to the Lake County Seismic Monitoring Advisory Committee.  In the event that 
the seismicity data identify findings about induced seismicity that vary substantially from the 
conclusions reached in this EIR / EA, the project sponsor shall consult with and seek the approval of 
the BLM and the County regarding appropriate corrective actions to reduce impacts of induced 
seismicity to less than significant levels.  Such actions could entail adjustment of the proposed 
injection volumes, locations of injection wells, and other measures deemed appropriate.   
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Impact 5.8-4 Liquefaction and Lateral Spreading 
Exposure of structures or people to potential substantial adverse effects, including the risk of 
loss, injury, or death from liquefaction or lateral spreading from implementation of the project is 
not anticipated.  This would be a less-than-significant impact.  

Liquefaction is the transformation of a granular material from a solid material into a liquefied state as 
a consequence of increased pore pressure.  Liquefaction‐induced lateral spreading is the finite, lateral 
displacement of gently sloping ground, resulting from pore pressure build‐up or liquefaction in a 
shallow underlying deposit during an earthquake.  No unconsolidated granular materials are in the 
project area proposed for ground disturbance.  Quaternary alluvium has been mapped along High 
Valley Creek in the western portion and central southern portion of the BRP GeoResource Leasehold 
(Exhibit 5.8-2).  Alluvium normally is characterized by large variations in both grain size and 
composition and is, therefore, not prone to liquefaction.  Therefore, impacts from liquefaction or 
lateral spreading would be less than significant.  Thus, no mitigation would be required. 

Mitigation Measure 5.8-4  None required. 

Impact 5.8-5 Landsliding, Mass Wasting, and / or Slope Instability 
Implementation of the project could result in seismically-induced landslides at the West Pad.  
This would be a significant impact. 

Landslides occur when the strength of the slope-forming materials is exceeded by the stresses acting 
on them.  Landslides can be seismically induced or can occur as a result of aseismic unstable geologic 
conditions.  Landslides can occur in northern California anywhere steep topography is found, with 
moderate to heavy rainfall and rocks that are altered and variably fractured.  Landslides have been 
mapped throughout The Geysers and are often characterized by a flat, slightly tilted upper surface and 
a hummocky lower surface.  The relatively flat upper surfaces commonly provide the best locations 
for well pads and power plant sites; however, because of the risk to surface facilities and the potential 
for well blowouts resulting from surface casing failure, almost all slide blocks are not suitable sites for 
development. 

The siting of well pad locations in The Geysers has always required detailed geotechnical evaluation.  
Previous studies have identified potential landslide areas within the BRP GeoResource Leasehold.  A 
single, small landslide was identified on the west side of High Valley Creek, with its toe located at the 
change in creek-low direction from northwest to southwest. 12  Three landslides were also identified 
from detailed mapping on the west side of High Valley Creek and also with the toe of each slide 
located at creek level. 13  The most northern of the three landslides appeared to be the same as that 
indentified by the BLM. 14 

Exhibit 5.8-2 identifies three areas of potential landslide materials (Qls) in similar locations to those 
identified in the two previous studies.  None of these landslides appear to potentially adversely affect 
any of the proposed well pad sites.  The East Pad site was previously evaluated for landslide potential.  

                                                      

12  Environmental Assessment Record for Geothermal Leasing in the Geysers Mineral Reserve Lands (Five Tract), Bureau 
of Land Management Ukiah District Office, 1978. 

13  Research in the Geysers-Clear Lake Geothermal Area, Northern California, McLaughlin and Donelly‐Nolen, 1981. 

14  Environmental Assessment Record for Geothermal Leasing in the Geysers Mineral Reserve Lands (Five Tract), Bureau 
of Land Management Ukiah District Office, 1978. 
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No landslides were identified in the area covered by the proposed land disturbance, and thus 
substantial adverse effects from seismically-induced landslides at the East Pad site are not anticipated.  

The West Pad appears to be free of probable landslide zones; however, no geotechnical studies have 
been performed to confirm the absence of landslides.  Adverse effects from seismically-induced 
landslides at the West Pad site could occur.   

This would be a significant impact.  Therefore, the following mitigation would be required. 

Mitigation Measure 5.8-5(a) Provide Geotechnical Engineering Oversight.  The project sponsor 
shall assign to the project one or more qualified, licensed geotechnical engineers to monitor 
compliance with design intent in geotechnical matters, to provide consultation during design and 
construction of the project, to make professional geotechnical judgments concerning actual site 
conditions, and to recommend field changes to the responsible civil engineer.  The responsibilities of 
the geotechnical engineer shall include:  

• Reviewing earthwork quality control tests (including compaction tests);  

• Reporting to the responsible civil engineer regarding any geologic conditions which differ from 
those predicted on the basis of engineering, geology, and soils engineering reports and any site 
earthwork which does not comply with approved grading plans and change orders;  

• Preparing, in accordance with UBC 7015, a Soils Grading Report with his approval that the site is 
adequate for its intended use;  

• Preparing for appropriate drainage and erosion control measures; 

• Preparing a Geotechnical Investigation Report, potentially in coordination with the engineering 
geologist, to obtain information on the physical properties of the project site, to design earthworks 
and foundations for proposed project structures; and 

• Performing other duties (such as monitoring on‐site or near‐site groundwater levels), as 
appropriate.  

Mitigation Measure 5.8-5(b) Provide Oversight by a Licensed Engineering Geologist.  The 
project sponsor shall assign to the project a qualified, licensed engineering geologist who shall be 
present as needed during all phases of site excavation and grading to evaluate site geologic conditions 
and geologic safety.  Responsibilities of the engineering geologist shall include: 

• Collecting and grading of information relative to site geology and geologic safety during site 
excavation, including inspecting and monitoring of drilling logs and drill cores; 

• Preparing a detailed permanent geologic map or log of all final excavated surfaces (including 
walls and floors of the foundations of the turbine generator building, cooling tower, and other 
permanent structures); 

• Reporting to the responsible civil or geotechnical engineer any geologic conditions which differ 
from those predicted in the Engineering Geology Report; and 
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• Preparing, in accordance with requirements of UBC Section 7015, a Geologic Grading Report, 
with approval that the site is adequate for the intended use as affected by geologic and drainage 
conditions. 

The project sponsor shall implement all recommendations of a licensed engineering geologist and, on 
completion of grading or other corrective actions submit to the County for certification of compliance 
with Geologic Grading Report. 

Mitigation Measure 5.8-5(c) Report Adverse Site Conditions to Lake County Staff.  Should 
adverse site geological and drainage conditions that warrant substantial changes in facility design or 
other mitigation measures be discovered during site excavation and grading, the project sponsor shall 
take the following actions: 

• Evaluation of these conditions shall be signed and stamped by a licensed engineering geologist, 
and any plans setting forth substantial changes (change orders) shall be signed and stamped by the 
responsible registered civil engineer. 

• The project sponsor shall not proceed with any earthwork in the affected area (except that 
necessary to protect persons, property, and the environment) based on proposed change orders 
until the change orders are accepted by Lake County staff. 

• As soon as possible after the project sponsor confirms the presence of any adverse site conditions 
that may require substantial changes, the project sponsor’s licensed civil engineer or geotechnical 
engineer shall notify and submit to County staff the new geotechnical information on which the 
necessary change orders shall be based. 

• As soon as possible after the project sponsor has developed change orders for any hazardous or 
adverse geologic conditions, the project owner shall submit two copies of such change orders to 
Lake County staff for determination of their acceptability. 

Discovery of all adverse site conditions shall be reported by the project sponsor to Lake County staff.  
Such new geotechnical information shall be reflected in the as-graded and as‐built plans.  The project 
sponsor shall maintain the as-built and as-graded plan files for the life of the project. Lake County 
staff shall have access to these files. 

Significance After Mitigation  Geotechnical and geological oversight, including evaluation of the 
project site for landslide potential, and evaluation and preparation of a Geotechnical Investigation 
Report, Soils Grading Report, and Geologic Grading Report would reduce this impact to a less-than-
significant level.  Reporting of adverse site conditions to Lake County staff and review and approval 
of project change orders before continuation of earthwork would ensure that change orders were 
acceptable.  In addition, Mitigation Measures 5.6-1(a) through 5.6-1(d) in Section 5.6 Hydrology and 
Water Quality would also protect the project site against slope instability resulting from construction 
erosion.   

Responsibility and Monitoring  Before the issuance of a grading permit, the project sponsor would 
retain and notify Lake County staff of the geotechnical engineer’s and engineering geologist’s names 
and registration numbers.  The project sponsor would submit a Soils Grading Report, Geotechnical 
Investigation Report, and Geologic Grading Report (including drainage) for County review.  The 
County would be responsible to approve any change orders requested in response to adverse site 
conditions that would require project redesign. 
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Impact 5.8-6 Land Subsidence and Unstable Soils 
Implementation of the project could expose people or structures to potential substantial adverse 
effects, including the risk of loss, injury, or death from construction of structures on unstable 
soils.  This would be a significant impact. 

Ground subsidence occurs in specific types of geologic settings when withdrawal of subsurface 
material, normally water or another fluid, results in the lowering of the surface elevation.  The cause of 
this lowering is normally compaction within the formation from the area where the material has been 
removed.  The most common cause of subsidence is associated with the removal of groundwater, 
petroleum, or natural gas from confined aquifers within sedimentary or layered rock sequences.  The 
degree of subsidence is a function of rock type, extraction rates, and reservoir compaction.  
Subsidence related to groundwater withdrawal is typically associated with basins containing sediment 
composed of compressible clays.  The project site generally contains consolidated sediments of 
various grain sizes and bedrock. 

Groundwater would be withdrawn from existing wells, located on the Francisco Pad and elsewhere.  
Remaining water needs would be fulfilled by purchasing non-potable water from area vendors.  Water 
withdrawal would not cause subsidence because of the consolidated nature and varied grain sizes of 
sediments in the area.  Therefore, no substantial adverse impacts would occur as result of ground 
subsidence. 

Several of the soil units in the project area are unsuitable for building because of high seepage 
potential and poor compatibility, which could result in damage to support structures (e.g., pipeline 
supports) that were located on expansive soil, as defined in Table 18-1-B of the Uniform Building 
Code. 15  The proposed new access road and any soils on the well pads would require compaction.  
Project construction could expose people or structures to potential substantial adverse effects from 
unstable soils, including the risk of loss, injury, or death. 

Geothermal systems usually occur in non-layered rock types where geothermal fluids are present in 
fractures and faults rather than confined to discrete horizontal or sub-horizontal geologic units. 
Notable exceptions include the Imperial Valley of southern California, Wairakei in New Zealand, and 
the Larderello field in Italy.  As a consequence, fracture-controlled geothermal systems such as The 
Geysers are less prone to subsidence, although some documented evidence exists for minor reservoir 
compaction having occurred in the central portion of The Geysers during the 1970s. 16  More recent 
estimates of subsidence range between 0.5 and 1.0 meter. 17 

Factors impacting subsidence at The Geysers include: (1) depth to, and thickness of, the steam 
reservoir; (2) porosity and compressibility of the reservoir rocks; and, (3) in recent years, augmented 
wastewater injection into the steam reservoir from adjacent communities.  Two projects in recent years 
have resulted in up to 17 million gallons per day of treated wastewater being injected into The 
Geysers.  The South East Geysers Effluent Pipeline Project from Lake County and the Santa Rosa 
Geysers Recharge Project from Santa Rosa substantially increased the amount of fluid being injected 

                                                      

15  Uniform Building Code, International Conference of Building Officials, 1994. 

16  Monitoring Crustal Deformation in the Geysers-Clear Lake Region, Lofgren, 1981. 

17  Analysis of Cause and Mechanism for Injection-Induced Seismicity at the Geysers Geothermal Field, California, Rutqvist 
and Oldenburg, 2007. 
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back into the reservoir to replace the produced steam.  These projects support the determination that 
substantial adverse effects from subsidence during project operations are not anticipated.   

Decommissioning would result in the cessation of withdrawal of geothermal fluid from the wells and 
decommissioning of project components.  Subsidence would not be expected. 

Project construction could expose people or structures to potential substantial adverse effects from 
unstable soils, including the risk of loss, injury, or death.  This would be a significant impact.  This 
impact would be mitigated through additional engineering design and soils investigation after 
geotechnical and geological analysis took place, in accordance with Mitigation Measures 5.8-5(a-c).   

Mitigation Measure 5.8-6  Same as Mitigation Measures 5.8-5(a-c) above. 

Responsibility and Monitoring  Before the issuance of a grading permit, the project sponsor shall 
retain and notify Lake County staff of the licensed geotechnical engineer’s and engineering geologist’s 
names and registration numbers.  The project sponsor shall submit a Soils Grading Report, 
Geotechnical Investigation Report, and Geologic Grading Report for County review.  The County 
shall be responsible to approve any change orders requested in response to adverse site conditions that 
require project redesign. 

Impact 5.8-7 Soil Erosion and Loss of Topsoil 
Construction of the project could result in a substantial increase in wind- or water-induced 
erosion or the loss of topsoil.  This would be a significant impact. 

Construction of all project components would require the excavation of approximately 270,000 cubic 
yards of soil, which would be stockpiled and then used for the purposes of fill for both well pads. 
Stockpiles of project soils would be placed on previously disturbed areas.  Stockpiled soil as well as 
construction areas that were cleared of vegetation would be susceptible to substantial adverse effects 
associated with wind- or water-induced erosion. 18   

The well pads would be graded, compacted, and covered with a layer of compacted fill material on 
completion of the project construction phase.  Routine vehicular access during operations and 
maintenance would be limited to project site roads, which would be covered in Class II aggregate base 
to minimize soil loss.  Minimal loss of soil through wind erosion during project operations and 
maintenance is anticipated. 

The proposed well pads would include systems for the management of surface water and stormwater 
runoff, which would minimize the loss of soil through water-induced erosion.  A drainage system 
would be provided to carry away the water collected on the upper slopes and natural drainage systems.  
The drainage system would consist of ditches on the upslope perimeter of the well pads.  These ditches 
would be sloped to drain at a gradient of two percent.  Energy dissipaters would be installed where 
required and all machinery, drilling platforms, and oil and fuel storage would be in contained areas to 
prevent direct runoff. 

Stormwater from areas off of proposed well pads would be directed to ditches around the well pads 
and through energy dissipaters into local drainage channels, consistent with stormwater BMPs.  
Standard operational activities would not involve additional soil disturbance.  Minimal loss of soil 
                                                      

18  See Impact 5.6-1 Degradation of Water Quality from Erosion and Sedimentation from Short-Term Construction 
Activities for additional discussion.  
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through wind erosion during project operations and maintenance is anticipated.  During 
decommissioning, effects would be similar to those during construction. 

Substantial adverse effects associated with wind- or water-induced erosion would represent a 
significant impact.  Mitigation Measures 5.6-1(a-d) (see Section 5.6 Hydrology and Water Quality) 
would require preparation of a Stormwater Pollution Prevention Plan (SWPPP), an Erosion Control 
Plan, and a Soil Erosion Control and Sedimentation Prevention Plan (SECSPP) to reduce and avoid 
adverse effects associated with erosion during project construction.  

Mitigation Measure 5.8-7  Same as Mitigation Measures 5.6-1(a-d). 

Significance After Mitigation  The SECSPP would require that soil stockpiles were properly covered 
and maintained to prevent loss of topsoil from wind or other means of disturbance, and the SWPPP 
would also include BMPs such as the use of silt fences, coir rolls, and other suitable measures to 
minimize erosion potential.  Obtaining a SWRCB statewide NPDES general permit for stormwater 
discharges associated with construction and land disturbance activities, regulatory approvals, and any 
other necessary site-specific Waste Discharge Requirements (WDR) would ensure compliance with 
the Basin Plan for the area.  In addition, these mitigation measures would require erosion control 
inspection and repair.  Implementation of Mitigation Measures 5.6-1(a-d) would ensure that the 
impacts from soil erosion from construction were reduced to a less-than-significant level.  

Responsibility and Monitoring  Same as for Mitigation Measures 5.6-1(a-d). 

Impact 5.8-8 Substantial Changes to the Topography or Any Unique Geologic or Physical 
Features of the Project Site  
Construction of the project could result in a substantial permanent change in the topography but 
would not alter any unique geologic or physical features of the project site. This would be a 
significant impact. 

Proposed grading of the East and West Pads and construction of an access road would require 
substantial grading of the project site.  The West Pad would have a wide, 105-foot tall, steep, cut slope 
along its southwestern side and a 75-foot tall fill on its northeastern side.  Approximately 55,000 cubic 
yards (cy) of cut and 95,000 cy of fill are proposed for the West Pad.  The total ground area disturbed 
for grading of the West Pad would be 9.12 acres. 

The East Pad would have a wide, 95-foot tall, steep, cut slope on its northwestern side and an 
approximately 100-foot tall, wide fill along its southwestern side.  Approximately 55,000 cy of cut and 
175,000 cy of fill are proposed for the East Pad.  The total ground area disturbed for grading of the 
East Pad would be 7.60 acres. 

The proposed West Pad would include a maximum 76-foot tall fill along its northern side and about a 
74-foot tall cut on its southeastern side.  The proposed East Pad would have an 80-foot tall narrow cut 
slope along its east side and an approximate 40-foot high fill on its western side.  The fill for the 
access road below the East Pad would be contiguous with the fill along its southwestern side as the fill 
would be placed in a steep drainage feature.  The combined access road cut would be 40,000 cy of fill.   
The total ground area disturbed for grading of the road would be 5.79 acres. 

In total, 150,000 cy of cut and 270,000 cy of fill would be required.  All cut material would be placed 
on-site. Thus, 20,000 cy of fill would be imported to the site.  The total area of ground disturbance 
would be 22.51 acres. 
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Both well pads would have an approximately level surface.  All fill would be keyed into the 
undisturbed ground.  All fill would be engineered with compaction and placement in six- to eight-inch 
lifts.  Drainage would be provided for slope protection.  The West Pad would be about 300 feet wide 
by 400 feet long, and the widest grade point from top of cut on the southwest side to bottom of fill on 
the northeast side would be 800 feet horizontal distance.  The proposed vertical relief from top of the 
highest cut to the lowest toe of the fill would be approximately 150 feet.  The East Pad would be about 
525 feet long by 300 feet wide, and the widest grade from top of cut on the southwest side to bottom 
of fill on the northeast side would be 650 feet horizontal distance.  The proposed vertical relief from 
the top of highest cut to the lowest toe of the fill would be approximately 195 feet. 

The amount of grading for the project would permanently and substantially alter the existing local 
topography.  Grading of this amount and extent, and the resultant alteration of the topography is 
common to geothermal development in The Geysers. The proposed grading also would not 
substantially limit other existing or planned uses of the site.  Additionally, visibility of the cut and fill 
slopes on the site to public viewpoints would be limited. Therefore, the project would not result in a 
substantial adverse effect to local topography.  However, an alternative site development plan would 
have a reduced amount of grading and is discussed in Chapter 6.0 Alternatives of this EIR / EA. 

Adverse physical effects (e.g., erosion and siltation, hazards from serpentinite soils, and visual 
impacts) resulting from proposed topographic changes (i.e., grading) are discussed throughout this 
document, notably in Sections 5.3 Air Quality and Climate Change, 5.5 Hydrology and Water 
Quality, 5.6 Biological Resources, and 5.11 Visual Resources. 

No unique geologic or physical features of the project site exist in the area of proposed grading, such 
as unusual rock outcroppings, caves, climbing rock faces, exceptional fossil bearing rock strata, and 
exceptional exposure of geologic structure (e.g. colorful strata or structural folds).  Therefore, 
proposed grading would have no impact on unique geologic or physical features.   

A final closure plan has not been prepared, and thus ultimate topographic conditions are not known.  
On project closure and site abandonment, most cut and fill slopes likely would remain in place as 
permanent features of the topography.  Final site closure plans would be determined by the County 
and land owner, as the latter would have long-term responsibility for maintaining the site.  Such plans 
could entail removal of all roads and some grading, such as recontouring to create more natural 
landforms.  However, complete removal of fill and regrading of cut slopes, including that for the road, 
would be unlikely.  At a minimum, closure likely would entail surficial ripping of the pad surfaces to 
loosen the soil and allow replanting with vegetation.  All fill slopes likely would be inspected to 
ensure that they would remain stable and free of erosion hazards.  Drainage features, curbs, drainage 
inlets, and slope drains would be inspected and repaired as needed.  Following abandonment, the 
potential would remain for long-term erosion or potential failure of fills.  As the plan for the ultimate 
long-term condition of the site is unknown, the impact would be potentially significant.  Therefore, the 
following mitigation would be required. 

Mitigation Measure 5.8-6(a) Prepare and Implement Final Grading Conditions at Site Closure  
Consistent with County grading requirements, standards, and specifications, the project sponsor shall 
develop a plan with approval of the land owner and the County to determine the condition of the site at 
the time of project abandonment.  Such conditions may include returning all or part of the site to its 
original condition to the extent practical, such as removal of roads and stream crossings, recontouring 
of fills, and revegetation of disturbed areas.  At a minimum, all fill slopes shall be left in a stable 
condition, with suitable drainage and vegetation cover to ensure that long term erosion hazards are 
minimized.  A licensed geotechnical engineer shall inspect the site and submit recommendations and 
plans to ensure that all practical measures shall be taken to ensure long term slope stability of all fill 
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and cut slopes and the conditions under which they shall be maintained.  The project sponsor shall be 
responsible for implementing all measures recommended by the licensed geotechnical engineer and 
approved by the County. 

Mitigation Measure 5.8-6(b) Prepare and implement final drainage facilities conditions at site 
closure  Consistent with County requirements, standards, and specifications, the project sponsor shall 
develop a plan with approval of the land owner and the County to determine the condition of all 
drainage and stream crossing structures of the site at the time of project abandonment.  All drainage 
control features and stream crossing structures shall be inspected by a licensed civil engineer who 
shall submit recommendations and plans to ensure that all practical measures shall be taken to ensure 
that they remain functional for the long term and in conformance with County requirements, standards, 
and specifications.  The project sponsor shall be responsible for implementing all drainage control and 
stream crossing measures recommended by the licensed civil engineer and approved by the County.  

On completion of all abandonment mitigation measures to the satisfaction of the County and land 
owner, responsibility for maintenance of all site features shall be the responsibility of the land owner 
and the project sponsor shall have no further obligation for site maintenance. 

Significance After Mitigation Implementation of Mitigation Measures 5.8-6(a) and 5.8-6(b) would 
ensure that the final landforms would remain in a long-term stable condition.  As a result, the impact 
would be reduced to a less-than-significant level.   

Responsibility and Monitoring  The project sponsor shall be responsible for implementing the 
mitigation measure.  Before abandonment of the site, the project sponsor shall notify Lake County 
staff that all measures identified in the site closure plan have been implemented.  The County shall be 
responsible to inspect the site and certify that the closure plan requirements have been carried out in 
compliance with the final grading conditions and final drainage facilities conditions for site closure. 

On completion of all closure and abandonment mitigation measures to the satisfaction of the County 
and land owner, responsibility for maintenance of all site features shall be the responsibility of the 
land owner and the project sponsor shall have no further obligation for site maintenance. 
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5.9 PUBLIC SERVICES, RECREATION, AND UTILITIES 

This section describes public services, recreation, and utilities in the vicinity of the Bottle Rock Power 
Plant.  The section also provides an analysis of the impacts/environmental consequences of the 
proposed BRP Steam Project associated with the delivery of public services, specifically whether 
implementing the project would require new or physically altered public service facilities, potentially 
resulting in adverse physical impacts on the environment.  The analysis reviews:  

• Fire protection and emergency medical services 
• Police protection services 
• Schools, parks, and recreational services 
• Utilities and other service systems 

Public Services, Recreation, and Utilities – Environmental Setting / Affected 
Environment 

FIRE PROTECTION AND EMERGENCY MEDICAL SERVICES 

Lake County has six Fire Protection Districts (FPD) as well as one State fire protection agency, the 
California Department of Forestry and Fire Protection (CAL FIRE), and one federal fire protection 
agency, the U.S. Department of Agriculture (USDA) Forest Service. 1  

South Lake County Fire District 

The proposed project site is located within the boundaries of the South Lake County FPD.  The South 
Lake County FPD provides local fire protection and emergency medical services to the communities 
of Loch Lomond, Cobb, Anderson Springs, Middletown, Hidden Valley, Coyote Valley, and The 
Geysers. 2 

The South Lake County FPD’s service area covers approximately 289 square miles, making it the 
second largest fire district in California. 3  The South Lake County FPD department is an all-risk fire 
department, responsible for providing a variety of services including fire suppression, EMS, tactical 
rescue, and hazardous materials response. 4  The South Lake County FPD’s resources include seven 

                                                      

1  Lake County Community Wildlife Protection Plan, Fire Protection. 2008-2009.  Public Review Draft.  Available: 
http://www.forevergreenforestry.com/documents/6-Fire%20Protection%200809.pdf.  Accessed December 2009. 

2  Ibid. 

3  Dave Miinch, Fire Marshal, South Lake County Fire Protection District. Lake County, CA. December 4, 2009, e-mail 
message to Stephanie Klock of AECOM regarding South Lake County FPD’s resources. 

4  Ibid. 
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fire engines (five structural and two wildland), two water tenders, 5 four ambulances, one Type III 
rescue vehicle, 6 five utility vehicles, and a Mass Casualty Incident (MCI) trailer. 7  The MCI trailer 
contains items for multi-casualty incidents (e.g., multi-car accidents) and also carries a Snow Cat that 
is used in the snow-covered areas around The Geysers. 8 

The South Lake County FPD operates out of four district stations that are located in the communities 
of Cobb, Hidden Valley, Loch Lomond, and Middletown. 9  The nearest fire station to the project site 
is Cobb Station 62, located in the Town of Cobb at 16547 Highway 175, approximately 4 miles 
southeast of the Bottle Rock Power Plant. 10  Cobb Station 62 is staffed with two personnel and its 
resources include two fire engines, one utility vehicle, one Advanced Life Support (ALS) transporting 
ambulance, 11 and one Snow Cat (because of the Cobb Mountain elevation and likelihood of snow). 12  
On a typical day, staffing levels at the four South Lake County FPD stations include one battalion 
chief, one fire marshal, two fire captains, two firefighters, eight engineer/paramedics, and three 
engineer/EMTs. 13  Approximately 20 local residents are volunteers with the South Lake County 
FPD. 14 

The South Lake County FPD responded to 869 service calls in 2008.  Of these 869 calls, the South 
Lake County FPD received 14 calls for structural fires, 39 calls for wildland fires, 104 calls for 
vehicular accidents, 558 calls for non-vehicular medical assistance, and 154 calls for other emergency 
response. 15  The average response time for all emergency calls was approximately 7.6 minutes. 16   
                                                      

5  A water tender is a large tank truck used to carry water to fire engines when a water source is not readily available.  
Typically, this is in remote or rural areas where fire hydrants are not available.  Water tenders are often deployed during 
brush fires, but a water tender also can be relocated to an urban area if the hydrant system is not working.  Ventura 
County Fire Department 2009.  Available: 
http://fire.countyofventura.org/AboutVCFD/Apparatus/WaterTender/tabid/126/Default.aspx. 

6  A rescue vehicle carries equipment for auto extraction, flood lights, generators, and other emergency equipment that 
cannot fit on the fire engines.  Lake County Community Wildlife Protection Plan, Fire Protection.  2008-2009.  Public 
Review Draft.  Available at http://www.forevergreenforestry.com/documents/6-Fire%20Protection%200809.pdf.  
Accessed December 2009. 

7  Dave Miinch, op. cit. 

8  Lake County Community Wildlife Protection Plan, op. cit. 

9  Ibid. 

10  Dave Miinch, op. cit. 

11  An ALS ambulance carries various types of medical equipment typical of an emergency department at a hospital.  
Ventura County 2009.  Emergency and Non-Emergency Advanced Life Support. Available: 
http://www.amrventura.com/ALS.html  Accessed May 2010. 

12  Dave Miinch, op. cit. 

13  Ibid. 

14  Lake County Community Wildlife Protection Plan, op. cit. 

15  Ibid. 
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The California Department of Forestry and Fire Protection 17 

The California Department of Forestry and Fire Protection (CAL FIRE) is an emergency response and 
resource protection department.  CAL FIRE provides emergency services of all kinds through local 
government agreements within 36 of California’s 58 counties, including Lake County. 18  The project 
site is within the Sonoma-Lake-Napa Unit of CAL FIRE’s Northern Region.  CAL FIRE staffing 
within Lake County includes 23-year-round personnel with up to 85 crew members during fire season.  
To maintain an adequate emergency response, CAL FIRE has mutual aid agreements with Napa 
County, Kelseyville Fire Protection District, and Lake County Fire Protection District.  Under a 
mutual aid agreement, the South Lake County FPD can request the services of another nearby fire 
department for back-up in large or multiple-fire scenarios as well as for general emergencies.  In the 
event that a fire was to occur outside of fire season and the local districts were unable to contain the 
fire, CAL FIRE would then provide assistance. 

The South Lake County FPD is further augmented by two fire stations through an Amador Agreement 
with CAL FIRE. 19  These fire stations, known as Amador stations, are located within the South Lake 
County FPD boundaries and are a cost-effective way for rural fire departments to provide extra fire 
and other emergency services to citizens year-round.  The nearest CAL FIRE-contracted station is 
Amador Station 32, located at Bogg’s Mountain Helitack Base at 500 Forestry Road, approximately 
7.2 miles from the Bottle Rock Power Plant.  This location staffs 2 personnel and has one fire 
engine. 20  

A contract agreement also exists between the Bureau of Land Management (BLM) and CAL FIRE.  
For areas that fall within the BLM’s jurisdiction, CAL FIRE coordinates with BLM managers 
regarding fire suppression tactics.  This ensures that appropriate and planned tactics are applied to the 
landscape.  For example, the BLM may request that certain tools not be used in areas of sensitive 
habitat. 

U.S. Department of Agriculture Forest Service 

Within Lake County, the U.S. Department of Agriculture (USDA) Forest Service provides wildland 
fire protection to Mendocino National Forest (MNF) lands and private in-holdings within the 
boundaries of the Forest.  MNF’s service area also includes the community of Lake Pillsbury.  The 
MNF is divided into three ranger districts: Covelo, Grindstone, and Upper Lake. 21 

                                                                                                                                                                      

16  Valley Oaks Planned Development. December 2008.  Draft Environmental Impact Report.  Available: 
http://www.co.lake.ca.us/Assets/CDD/docs/Valley+Oaks+DEIR/Public.pdf.  Accessed December 2009. 

17  Lake County Community Wildlife Protection Plan, op. cit. 

18  California Department of Forestry and Fire Protection.  2009.  What is CAL Fire?  Available:  
http://www.fire.ca.gov/communications/downloads/fact_sheets/WhatisCALFIRE.pdf.  Accessed December 2009. 

19  Dave Miinch, op. cit. 

20  Ibid. 

21  USDA Forest Service. 2010. Mendocino National Forest.  Available:  http://fs.usda.gov/mendocino.  Accessed May 
2010. 
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The MNF Upper Lake Ranger District has two fire stations in the county, the Upper Lake Ranger 
Station (located on 10025 Elk Mountain Road in Upper Lake) and the Soda Creek Ranger Station 
(located on 27355 Road M1 in Potter Valley).  MNF’s current local equipment includes four wildland 
fire engines, one water tender, and two crew carriers (crew transport vehicles).  The MNF Upper Lake 
Ranger District has 20 permanent fire staff, and 35 seasonal firefighters from March to November.  All 
are paid through federal government funding.  

The MNF has mutual aid agreements with other federal agencies, CAL FIRE, Lakeport FPD, and 
Northshore FPD.  The MNF also is signatory to the statewide OES "California Fire Assistance 
Agreement," which has access to all resources that are in the "California Fire Service and Rescue 
Emergency Mutual Aid System.” 

Wildland Fire Hazards 

As discussed in Section 5.7 Hazards and Hazardous Materials, the wooded, hilly landscape in Lake 
County provides the perfect setting for wildland fires, especially during the dry hot summer months.  
Lake County has developed a fire susceptibility map that rates the wildland fire risk as very high for 
the entire project site. 22  Refer to Section 5.7 for further discussion of wildland fire hazards. 

POLICE PROTECTION SERVICES 

Lake County Sheriff’s Department 

The Lake County Sheriff’s Department provides law enforcement services to the 1,300 square miles of 
Lake County, including the project site.  The Lake County Sheriff’s Department operates out of three 
police stations, with its main office at 1220 Martin Street in the City of Lakeport.  Currently, the Lake 
County Sheriff’s Department employs approximately 200 full-time staff, including approximately 
60 sworn officers, 60 civilian personnel, and 80 correctional officers. 

California Highway Patrol 23 

The California Highway Patrol’s Northern Division assists the Lake County Sheriff’s Department by 
providing traffic enforcement to unincorporated areas and backup at the request of the Sheriff’s 
Department. The California Highway Patrol also provides law enforcement through patrol of state 
highways that extend through Lake County.  The California Highway Patrol responds to major 
accidents in the unincorporated areas of the County and maintains mutual aid agreements with other 
agencies to assist in emergencies. 

Office of Emergency Services 24 

The Lake County Office of Emergency Services was transferred from the Public Services Department 
to the Sheriff’s Department in November 2001.  The Office of Emergency Services works extensively 
                                                      

22  Lake County Planning Department 2009.  General Plan 2008.  Figure 7-3 Fire Severity Map.  Available: 
http://www.co.lake.ca.us/Assets/CDD/2008+General+Plan+Final+Version/2008+General+Plan+Docs/Maps2.pdf  
Accessed December 2009. 

23  Valley Oaks Planned Development, op. cit. 

24  Ibid. 
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with several County departments, local public agencies, and utilities on a normal basis in setting up 
training programs, developing and coordinating response procedures, and dealing with recovery and 
mitigation programs and funding.  In addition, the Office of Emergency Services coordinates 
operations of many additional departments and agencies during emergencies, which occur with some 
frequency.  These response efforts include dealing with the public and the media, allowing other 
departments to continue their response operations more effectively within their areas of expertise; 
serving as liaison to the Lake County Board of Supervisors, State and federal agencies, local agencies, 
and a variety of public utilities; acquiring staffing for Emergency Operation Center activation; and 
developing communication and cooperation between response agencies. 

SCHOOLS 

Lake County has eight school districts and eight pre-schools.  Three school districts (grades K-12) 
serve the Cobb community within a 10-mile radius: the Middletown Unified School District (USD), 
the Konocti USD, and the Kelseyville USD. 25  The Middletown USD is made up of eight schools and 
provides public school services for approximately 1,790 students. 26 27  In 2008-2009, approximately 
2,983 students were projected to be enrolled in the Konocti USD’s eleven public schools. 28  The 
Kelseyville USD contains seven schools, with an overall student enrollment of 1,789 students during 
the 2007-2008 school year. 29 

No schools are located within one-mile of the project area.  The nearest school to the project site is 
Intermountain High School, located within the boundaries of the Kelseyville USD at 13412 Bottle 
Rock Road in the Town of Cobb, approximately 1.7 miles north of the Bottle Rock Power Plant.   

PARKS AND RECREATIONAL SERVICES 

Currently 29 parks are located within Lake County. 30  These include two federally operated and 
maintained parks, four state-operated and maintained parks, seven parks operated and maintained by 
cities or local districts, and one park operated and maintained by the Lake County Department of 

                                                      

25  U.S. Department of Education.  2008.  National Center for Education Statistics.  CCD.  Available: 
http://nces.ed.gov/ccd/districtsearch/district_list.asp?Search=1&Zip=95426&Miles=10.  Accessed December 2009. 

26 Lake County Office of Education 2002-2010.  Middletown USD.  Available: 
http://www.lake-coe.k12.ca.us/apps/page.asp?q=Districts#5.  Accessed May 2010. 

27  Middletown Unified School District.  2009.  District Office.  Available: 
http://www.middletownusd.org/apps/comm.asp?q=2.  Accessed December 2009.  

28  Konocti Unified School District. 2009.  About Us.  Available: 
http://www.konoctiusd.org/index.cfm?fuseaction=menu&menu_id=5001.  Accessed December 2009.  

29  U.S. Department of Education.  2008.  National Center for Education Statistics.  CCD.  Kelseyville District Details.  
Available: http://nces.ed.gov/ccd/districtsearch/district_detail.asp?Search=1&Zip=95426&Miles=10&ID2=0619320.  
Accessed December 2009. 

30  County of Lake.  2009.  Parks and Recreation.  Available: 
http://www.co.lake.ca.us/Government/Directory/Parks_and_Recreation.htm.  Accessed December 2009. 
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Water Resources, as well as 15 parks operated and maintained by the Lake County Public Services 
Department. 31 

Clear Lake is considered one of Lake County’s main recreation attractions and is California’s largest 
natural freshwater lake located entirely within the state.  Clear Lake is a popular fishing destination 
and home to numerous fishing tournaments. 32  Consisting of more than 43,000 surface acres, Clear 
Lake offers a variety of water-oriented activities such as swimming, sailing, waterskiing, jet skiing, 
parasailing, kayaking, and other water sports. 33  Clear Lake is situated approximately 16-miles north 
of the Bottle Rock Power Plant.  

Situated in the Cobb Mountain area, the Boggs Mountain Demonstration State Forest is the closest 
park to the project site, located approximately 5.5 miles southeast. 34  This 3,493-acre forest is 
maintained by the California Department of Forestry and is open year-round for public recreation. 35  
Boggs Mountain offers camping, hiking, mountain biking, and horseback riding.  Approximately 
22 miles of unimproved roads and more than 14 miles of non-motorized use trails cover a variety of 
terrain including meadows, ridge tops, and dense forests. 36  During the August-September deer 
season, Boggs Mountain is heavily hunted and occupied by numerous hunters’ camps. 37  Although 
not a public facility, the Jellystone Park at Cobb Mountain is a privately operated campground/RV 
park located 2.3 miles north of the Bottle Rock Power Plant. 38 

UTILITIES AND OTHER SERVICE SYSTEMS 

This section describes the utilities and service systems in the vicinity of the proposed project.  Utilities 
and service systems include electrical infrastructure, water treatment and distribution, wastewater 
facilities, solid waste disposal, and local and regional water supplies.   

                                                      

31  Valley Oaks Planned Development, op. cit. 

32  Lake County Official Tourism Web site.  2010.  Available: 
http://www.lakecounty.com/AboutLC/Explore/ClearLake.htm.  Accessed May 2010. 

33  Lake County Real Estate Web site. 2010.  Available:  http://www.lakecounty-realestate.com/l_to-do-cobb-middletown-
kelseyville-california-real-estate.asp#cobb.  Accessed May 2010. 

34  Cobb Mountain is a popular vacation destination because of its abundant and famous volcanic hot springs resorts. 

35  California Department of Forestry and Fire Protection.  2007.  Boggs Mountain.  Available: 
http://www.fire.ca.gov/resource_mgt/resource_mgt_stateforests_boggsmtn.php.  Accessed December 2009. 

36  Ibid. 

37  Friends of Boggs Mountain.  2004.  Recreation at BMDSF.  Available: 
http://www.boggsmountain.org/SF_Recreation.htm.  Accessed December 2009. 

38  Jellystone Park at Cobb Mountain.  2009.  Available: http://www.jellystonecobbmtn.com/index.html.  Accessed 
December 2009.  
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Wastewater Treatment Facilities 

Three special districts provide wastewater services to five areas in Lake County: the Northwest 
Regional Wastewater District, Kelseyville Waterworks District, Southeast Regional Wastewater 
District, Middletown Wastewater District; Hidden Valley Lake CSD Wastewater District, and the 
Clearlake Oaks County Water/Sewer System. 39  The nearest wastewater facility to the project site 
would be the Middletown Wastewater System.  However, Bottle Rock Power Plant’s wastewater 
needs would be provided by a private septic tank system that is located on the Bottle Rock Power 
Plant property. The project site has no wastewater facilities and generates no wastewater. 

Solid Waste 

East Lake Sanitary Landfill 

The Waste Management Division of the Lake County Public Services Department operates the 
Eastlake Sanitary Landfill, located on the outskirts of the City of Clearlake.  The Eastlake Sanitary 
Landfill is the primary disposal site for Lake County residents, with some support operations including 
as a transfer station in Lakeport and recycling centers.  In November 2009, Lake County Waste 
Solutions opened a new transfer station at 230 Soda Bay Road that replaced the Lakeport Transfer 
Station on Bevins Street. 40  The County completed an expansion project at the Eastlake Sanitary 
Landfill that included a newly lined disposal canyon, a large leachate pond, a new gatehouse, and a 
bag dump facility. 41  The maximum tons per day (tpd) allowed at the Eastlake Sanitary Landfill is 
200 tpd.  The landfill has a total maximum capacity of 6,050,000 cubic yards.  The landfill has 
approximately 2,000,000 cubic yards of remaining capacity, which is about 33 percent of the total 
maximum capacity. The anticipated closing date of the landfill is December 31, 2027. 42 

Norcal Waste System Hay Road Landfill   

The Norcal Waste System Hay Road Landfill (located in Vacaville, California, approximately 
80 miles southeast of the project area) accepts non‐hazardous drill cuttings and drilling cement.  The 
Norcal Waste System Hay Road Landfill is expected to have a remaining 50 years of site life. 

At present, the project site generates no solid or hazardous waste. 

Electrical and Gas Infrastructure 

Pacific Gas & Electric (PG&E) is the provider of distributed electricity and gas in the region.  The 
existing transmission lines that extend to the project area are owned and operated by PG&E.  Bottle 

                                                      

39  Lake County General Plan Update, Final EIR, County of Lake, 2008. 

40  Before the opening of the new Lake County Waste Solutions facility in November 2009, Lake County was serviced by 
another transfer station located on Bevins Street.  C&S Waste Solutions, 2010.  New Transfer Station in Lakeport.  
Available: http://www.candswaste.com/california/lakeport.  Accessed May 2010. 

41  Lake County General Plan Update, Final EIR, op. cit. 

42  Valley Oaks Planned Development, op. cit. 
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Rock Power has interconnect agreements with PG&E that allow up to a 55 MW output.  Private 
propane companies supply both bulk and metered propane gas to the county. 43 

Public Services, Recreation, and Utilities – Regulatory Framework 44 

Federal 

As the project site in not federal land, no federal plans, policies, regulations, or laws related to fire 
services are applicable to the proposed project.   

State 

California Occupational Safety and Health Administration 

In accordance with the California Code of Regulations (CCR), under 8 CCR 1270 “Fire Prevention” 
and 8 CCR 6773 “Fire Protection and Fire Equipment,” the California Occupational Safety and Health 
Administration has established minimum standards for fire suppression and emergency medical 
services.  The standards include, but are not limited to, guidelines on the handling of highly 
combustible materials, fire hose sizing requirements, restrictions on the use of compressed air, access 
roads, and the testing, maintenance, and use of all firefighting and emergency medical equipment. 

Uniform Fire Code 

The Uniform Fire Code contains regulations relating to construction, maintenance, and use of 
buildings.  Topics addressed in the code include fire department access, fire hydrants, automatic 
sprinkler systems, fire alarm systems, fire and explosion hazards safety, hazardous materials storage 
and use, provisions intended to protect and assist fire responders, industrial processes, and many other 
general and specialized fire safety requirements for new and existing buildings and the surrounding 
premises.  The Uniform Fire Code contains specialized technical regulations related to fire and life 
safety. 

California Health and Safety Code 

State fire regulations are set forth in Sections 13000 et seq. of the California Health and Safety Code.  
These sections include regulations for building standards, fire protection and notification systems, fire 
protection devices such as extinguishers, smoke alarms, high-rise buildings, childcare facility 
standards, and fire suppression training. 

California Emergency Plan 

The California Office of Emergency Services has developed an Emergency Response Plan to 
coordinate emergency services provided by federal, State, and local governments and special districts.  
The Office of Emergency Services coordinates the responses of agencies including the Federal 
Emergency Management Agency, the California Highway Patrol, the California Department of Fish 
and Game, the Lake County Sheriff’s Department, and the Lake County fire districts. 
                                                      

43  Lake County General Plan Update, Final EIR, op. cit. 

44  Valley Oaks Planned Development, op. cit. 



5.9 Public Services, Recreation, and Utilities 
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

5.9 - 9 

California Public Resources Code 

The California Public Resources Code requires the designation of State Responsibility Areas, which 
are identified based on cover, beneficial water uses, probable erosion damage, fire risks, and hazards.  
The financial responsibility of preventing and suppressing wildland fires in the State Responsibility 
Areas is primarily the responsibility of the State.  Fire protection in areas outside the State 
Responsibility Areas is the responsibility of local or federal jurisdictions, referred to as local 
responsibility areas and federal responsibility areas, respectively. Generally, when development 
density within a given State Responsibility Area exceeds one dwelling unit per acre on a regional 
basis, the land is no longer classified as a State Responsibility Area and becomes the responsibility of 
the local jurisdiction.  The California Department of Forestry and Fire Protection have developed a fire 
hazard map that shows the State Responsibility Areas in Lake County.  The project site is located 
within a very high fire hazard severity zone in a State Responsibility Area. 45 46 

California Fire Plan 

The California Board of Forestry and CAL FIRE have developed the California Fire Plan, in an effort 
to reduce the overall costs and losses from wildfire in California.  According to the California Fire 
Plan, the primary purpose of wildland fire protection in California is to protect human health and 
safety together with the wide range of assets found on California wildlands.  These assets include 
timber, range, recreation, water and watershed, plants, air quality, cultural and historic resources, 
unique scenic areas, buildings, and wildlife, plants, and ecosystem health.   

The California Fire Plan defines a standard for measuring the level of fire protection service provided 
in an area, considers assets at risk, incorporates the cooperative interdependent relationships of 
wildland fire protection providers, provides for public stakeholder involvement, and creates a fiscal 
framework for policy analysis.  A key product of the California Fire Plan is the development of 
wildfire safety zones to reduce the risks to residents and firefighters from future large wildfires.  The 
California Fire Plan defines an assessment process for measuring the level of service provided by the 
fire protection system for wildland fire.  This measure can be used to assess the department’s ability to 
provide an equal level of protection to sites with similar land types, as required by Public Resources 
Code Section 4130.  The measure is the percentage of fires that are successfully controlled before 
unacceptable costs are incurred.  Knowledge of level of service will help define the risk to wildfire 
damage faced by public and private assets in wildlands. 47 

LOCAL 

Lake County General Plan 

The Public Services Element of the Lake County General Plan includes the most applicable policies 
relevant to an assessment of the proposed project’s potential impacts on public services, listed next.  

                                                      

45  California Department of Forestry and Fire Protection 2007.   California Fire Hazard Severity Zone Map Update Project.  
State Responsibility Areas.  Available: http://www.fire.ca.gov/fire_prevention/fire_prevention_wildland_statewide.php.  
Accessed December 2009. 

46  Section 5.7 Hazards and Hazardous Materials discusses wildland fire hazards in detail. 

47  Ibid. 
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Policy PFS-8.1 Fire Protection  The County shall promote expansion of fire protection service to 
continue to meet County needs. 

Policy PFS-8.2 Fire Protection and Medical Service Standards  The County shall require that all 
development in Community Growth Boundaries be adequately served by water supplies, storage, and 
conveyance facilities for fire protection, and adequate medical services are or will be provided 
concurrent with development.  All services must be designed and constructed to meet the Fire 
Protection Standards of Lake County or the responsible agency. 

Policy PFS-8.3 Emergency Fire Access  The County shall require that all road networks (public and 
private) are designed to provide for safe and ready access for emergency fire equipment and provide 
an alternate route for evacuations. 

Policy PFS-8.7 Public Safety Programs  The County shall promote public safety programs, 
including neighborhood watch programs, child identification and fingerprinting, public awareness and 
prevention of fire hazards, and other public education efforts. 

Policy PFS-8.8 Locations for Fire and Police Stations  The County shall encourage the locations of 
fire and police stations to enable the minimum acceptable response time to service calls. 

Policy HS-7.5 Fuel Breaks  Fuel breaks of at least 30 feet should be maintained around all structures. 
Additional fuel breaks or fuel modifications up to 100 feet around structures should be required when 
the fire officials find that extra hazardous conditions exist.  Secondary fuel breaks up to 200 feet in 
width should be required when the fire authority finds that additional precautions are necessary. Fire 
buffers should be created along heavily traveled roads within high and extreme hazard areas by 
thinning, discing, or controlled burning.  Parks, golf courses, utility corridors, roads, and greenbelts 
should be located so that they may serve a double function as fuel breaks. 

Policy OSC-1.10 Coordination on Management of Adjacent Lands  Work with other government 
land management agencies to preserve and protect biological resources while maintaining the ability to 
utilize and enjoy the natural resources in the County. 

Policy OSC-1.11 Appropriate Access for Recreation  The County shall encourage appropriate 
access to resource-managed lands. 

Policy OSC-2.11 Grading Impacts  Man-made slopes should be revegetated to reflect natural hillside 
conditions in the surrounding area, to the extent feasible and in accordance with the County’s Grading 
Ordinance. 

Policy OSC-5.1 Energy Conservation Measures  The County shall require the use of energy 
conservation features and clean alternative energy use in new construction and renovation of existing 
structures in accordance with State law. 

Policy OSC-5.5 Promote Energy Conservation Awareness  The County should coordinate with 
local utility providers and educational institutions to provide public education energy conservation 
programs. 

Policy OSC-6.8 Partnerships with Government Agencies and Non-Profit Groups  The County 
should work with federal, State, and local agencies that manage land within the County to ensure that 
appropriate access to open space and recreational areas is provided. The County should also seek 
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support for a regional multi-use trail system and partner with non-profit organizations that specialize 
in trail development and trail policy implementation. 

Policy OSC-6.12 Open Space Preservation  The County shall preserve natural open space resources 
through the concentration of development in existing communities, use of cluster development 
techniques, maintaining large lot sizes in agricultural areas, avoiding conversion of lands currently 
used for agricultural production, and limiting development in areas constrained by natural hazards. 

Policy GR-1.5 Direct Use for Development Projects  The County shall encourage evaluation of the 
feasibility of direct use for all new major projects, including residential, commercial, public, and 
industrial projects. [New Policy, Geothermal Advisory Committee. 

Lake County Emergency Response Plan 

The Lake County Emergency Response Plan facilitates the response by the Lake County Department 
of Health Services when medical and health services are required as a result of catastrophic events.  
The primary threats to Lake County include earthquakes and aftershocks, hazardous materials releases, 
transportation accidents, levee or dam failure and floods, landslides, national security incidents, and 
wildfires. 

Lake County Natural Hazard Mitigation Plan 

The Lake County Natural Hazard Mitigation Plan was prepared to assist Lake County and its rural 
communities in reducing risk from natural hazards by identifying resources, information, and 
strategies for risk reduction while helping to guide and coordinate mitigation activities throughout the 
county.  This mitigation plan provides a set of action items to reduce hazards through public 
awareness programs, the development of partnerships, and implementation of preventive activities.  
The mitigation plan includes natural hazards such as wildland fires, floods, severe storms, droughts, 
dam failures, earthquakes, landslides, and volcano eruptions. This document is a standing annex to the 
Lake County Emergency Response Plan. 
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Public Services, Recreation, and Utilities – Significance Criteria 

The public services, recreation, and utilities analysis uses significance criteria from Appendix G of the 
CEQA Guidelines.  According to these criteria, the project would have a significant adverse impact on 
public services, recreation, or utilities if it would: 

• Result in substantial adverse physical impacts associated with the provision of, or the need for, 
new or physically altered government facilities, the construction of which could cause significant 
environmental impacts, to maintain acceptable service ratios, response times, or other performance 
objectives for fire protection and emergency medical services, police protection services, schools, 
parks and recreation, or utilities; and 

• Exceed wastewater treatment requirements of the applicable Regional Water Quality Control 
Board or require or result in the construction of new wastewater treatment facilities or expansion 
of existing facilities, the construction of which could cause significant environmental effects. 

Public Services, Recreation, and Utilities – Impacts / Environmental Consequences 
and Mitigation Measures 

Impact 5.9-1 Fire Protection and Emergency Medical Services 
The project would not result in substantial adverse physical impacts associated with the 
provision of, or the need for, new or physically altered fire and emergency services facilities to 
maintain acceptable service ratios, response times, or other performance objectives.  This 
would be a less-than-significant impact. 

According to the Fire Severity Map (Figure 7-3) of the Lake County General Plan, the project site is 
within a very high fire risk area. 48  Therefore, the proposed project would result in additional demand 
for emergency response in the event of a fire, chemical spill, or personal injury during 
construction/drilling and long-term operation.  Few instances requiring assistance from emergency 
service providers would be expected to occur during project construction, and they would be within 
the capabilities of local and regional emergency response providers.  According to the South Lake 
County FPD, current staffing, equipment, and facilities are adequate to accommodate the project’s 
demand for fire protection services. 49  Large or catastrophic events may require a concerted effort by 
one of the mutually contracted providers in the area, such as CAL FIRE, Napa County, Kelseyville 
FPD, or the Lake County FPD.  Any calls for service regarding chemical spills would be handled by a 
HazMat response team, depending on the severity of the incident. 50 

                                                      

48  Ibid. 

49  Dave Miinch, Fire Marshal, South Lake County Fire Protection District.  Lake County, CA.  December 10, 2009—e-mail 
message to Stephanie Klock of AECOM regarding the project’s impact on fire services. 

50  Dave Miinch, Fire Marshal, South Lake County Fire Protection District. Lake County, CA. December 4, 2009—e-mail 
message to Stephanie Klock of AECOM regarding the South Lake County FPD’s emergency capabilities. 
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The South Lake County FPD has indicated that “confined space rescue,” which could occur at 
geothermal facilities, would require specialized training and equipment. 51  Currently, the South Lake 
County FPD does not have the capabilities to perform a confined space rescue; specialized training 
and equipment would need to be provided or the project sponsor would need to address this need in-
house.  52  According to the project sponsor, workers would be trained on emergency response 
procedures involving emergency situations that might occur at the project site.  Health and safety 
training would be required for all employees and would include training for confined space 
emergencies.   

Approximately 45 construction workers would be hired during the approximately five-month-long 
well pads and access road construction period.  The majority of the construction team would be 
composed of local workers from nearby communities.  A small percentage of non-local, specialized 
workers would not become permanent residents as they would only be in the area for the duration of 
the construction and drilling.  The temporary influx of non-local workers into the area is not expected 
to substantially increase the demand for fire protection services, nor would this influx alter emergency 
service response times or service ratios in the area.  Following construction, up to five new permanent 
employees would be required for maintenance and operation of the new wells and steam pipelines.   

The proposed project would not result in a substantial additional demand for fire protection and 
emergency services.  Therefore, no new or physically altered fire protection and emergency facilities 
would be required, the construction of which could result in environmental impacts.  Therefore, this 
would be a less-than-significant impact and no mitigation would be required. 

Mitigation Measure 5.9-1  None required. 

Impact 5.9-2 Police Protection Facilities 
The project would not result in substantial adverse physical impacts associated with the 
provision of, or the need for, new or physically altered police protection facilities to maintain 
acceptable service ratios, response times, or other performance objectives.  This would be a 
less-than-significant impact. 

Construction/drilling and operation of the proposed project could increase the demand for police 
protection services at the project site.  However, the proposed project would not reasonably be 
expected to generate a substantial number of incidents requiring police response.  The Sheriff’s 
Department has indicated that the Lower Lake Substation, located at 7000 Civic Center Drive in the 
City of Clearlake, would be the first responding unit to the project site.  According to the Sheriff’s 
Department, current staffing, equipment, and facility levels would be adequate to accommodate the 

                                                      

51  A confined space is defined as any location which maintains a restricted access to gain entry or egress from.  These areas 
usually include large piping, shafts, vaults above and below ground, crawl spaces, etc.  Dave Miinch, Fire Marshal, South 
Lake County Fire Protection District. Lake County, CA.  December 10, 2009—e-mail message to Stephanie Klock of 
AECOM regarding confined space rescues. 

52  South Lake County Fire (SLCF) indicated that the following list of equipment would be required on-site should a 
confined space rescue need to be initiated at the project site: air monitoring equipment ($1,400), ventilation equipment 
($1,600), a confined space rescue tri-pod ($900), and rope recue gear. In addition to this equipment, confined space 
rescue training would be required for SLCF personnel to conduct a rescue. This usually would consist of 24 hours of 
training per individual to accomplish.  Ibid. 
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project’s demand for police protection services. 53  In addition, the project sponsor would provide 
security at the material staging areas (primarily the Francisco Pad) during construction for non-
working hours and 24-hour service on weekends to help minimize the involvement of local law 
enforcement.  In addition, the approved traffic control plan for BRP’s existing operations requires that 
a guard be provided at the gate at the intersection of High Valley Road with Bottle Rock Road during 
new construction activities.  This would be made a requirement of the proposed new use permit for 
this steam field expansion project, and would further minimize demand for law enforcement services. 

Therefore, no new or physically altered police protection facilities, the construction of which could 
result in environmental impacts, would be required to meet the additional demand for services.  
Therefore, this would be less-than-significant impact and no mitigation would be required. 

Mitigation Measure 5.9-2  None required. 

Impact 5.9-3 Schools 
Project implementation would not result in substantial adverse physical impacts associated with 
the provision of, or the need for, new or physically altered schools to maintain acceptable 
service ratios or other performance objectives.  This would be a less-than-significant impact. 

Because of the relatively short duration of the project’s construction schedule (i.e., several months), 
the small number of temporary, non-local, specialized drilling workers would not be expected to bring 
a substantial number of spouses and/or any school age children with them to the area.  Following 
construction activities, up to five new permanent employees would be required for maintenance and 
operation of the project.  The addition of five workers and their families to Lake County would not 
substantially affect school enrollment or the performance objectives of any local public schools.  
Therefore, this would be less-than-significant impact and no mitigation would be required.  

Mitigation Measure 5.9-3  None required. 

Impact 5.9-4 Parks and Recreational Facilities 
The project would not result in substantial adverse physical impacts associated with the 
provision of, or the need for, new or physically altered parks and recreational facilities to 
maintain acceptable service ratios or other performance objectives.  This would be a less-than-
significant impact. 

Implementation of the proposed project would not increase the use of neighborhood or regional parks 
or other recreational facilities.  Project construction would be performed by a temporary workforce 
consisting of approximately 45 construction workers during a five-month-long construction period.  
Operation and maintenance of the project would require the addition of five new permanent employees 
who could use existing recreational facilities.  The temporary influx of construction workers into the 
area and the addition of five permanent employees and their families would not be expected to 
substantially increase the demand for Lake County’s extensive parks (greater than 10,000 acres) and 
other recreational facilities. 54  In addition, most of these workers could be expected to already reside 
in Lake County. Therefore, this would be a less-than-significant impact.  

                                                      

53  Jim Bauman, Captain, Lake County Sheriff’s Department.  Lake County, CA. December 7, 2009 – e-mail message to 
Stephanie Klock of AECOM regarding project’s impacts on police services. 

54  Lake County General Plan EIR, Section 9.7 Recreation and Open Space Resources, County of Lake, 2008. 
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Mitigation Measure 5.9-4  None required. 

Impact 5.9-5 Utilities 
The project would not result in substantial adverse physical impacts associated with the 
provision of, or the need for, new or physically altered utilities to maintain acceptable service 
ratios or other performance objectives.  This would be a less-than-significant impact. 

The estimated 45 temporary construction workers and five new permanent employees required for 
maintenance and operation of the new wells and steam pipelines would not be expected to generate 
substantial increased demands for electricity.  The project would generate additional electric power 
generation at the Bottle Rock Power Plant and supply power to the grid.  Therefore, this would be a 
less-than-significant impact.  

Mitigation Measure 5.9-5  None required. 

Impact 5.9-6 Increased Wastewater Treatment Demand 
Project construction and operation would not generate wastewater flows that would exceed the 
treatment capacity wastewater treatment providers and, therefore, would not require new or 
expanded treatment facilities, the construction of which could result in adverse impacts to the 
environment.  This would be a less-than-significant impact. 

No public or municipal stormwater facilities exist in the project area, and no new public facilities are 
proposed.  The project sponsor proposes a drainage system to collect stormwater from project 
components, including well pads, pipelines, and an access road.  This system would be designed and 
constructed in accordance with the requirements of the National Pollutant Discharge Elimination 
System (NPDES).  Stormwater would be held in on-site detention basins. 

Wastewater generated during construction of the project would include drill cuttings and waste drilling 
mud.  The wastewater would be contained and stored in an aboveground, temporary storage tank.  The 
storage tank would be emptied by licensed wastewater haulers as needed, and the fluid would be taken 
off-site for proper treatment and disposal.  Disposal of the wastewater from proposed drilling 
operations is discussed in Section 5.7 Hazards and Hazardous Materials.  Wastewater would also 
be generated from portable restroom facilities for the construction crew.  Portable restrooms would be 
periodically serviced and disposal would be through existing licensed service companies that transport 
waste to permitted facilities.   

Wastewater associated with operation and maintenance activities would be limited to restroom 
wastewater at the existing power plant.  The addition of five permanent personnel would not greatly 
alter the current service requirements of the existing sanitary disposal system at Bottle Rock Power 
Plant, which uses a septic system and does not discharge into a public or municipal treatment system.  
The potential to work with local municipalities to utilize secondary treated wastewater for injection 
and potentially cooling tower make-up exists, and might be sought out in the future.   

Wastewater generated by the project would not exceed the capacity of local wastewater treatment 
facilities or result in the need for new or expanded wastewater treatment facilities.  Therefore, this 
would be less-than-significant impact and no mitigation would be required.  

Mitigation Measure 5.9-6  None required. 
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Impact 5.9-7 Non-Hazardous Solid Waste 
Project construction and operation would not generate non-hazardous solid waste flows that 
would exceed disposal capacity of service providers in Lake County or throughout the region.  
Project implementation would not require the need for new or expanded solid waste disposal 
facilities, the construction of which could result in adverse impacts to the environment.  This 
would be a less-than-significant impact. 

Project implementation would not generate a non-hazardous solid waste stream that would exceed the 
solid waste disposal capacity of service providers in Lake County or in the region, the South Lake 
Resource Recovery and Compost Landfill (located in Clearlake, Eastlake Sanitary Landfill in Clear 
Lake) and the Norcal Waste System Hay Road Landfill (in Vacaville).  As discussed in the 
Environmental Setting subsection, all three service providers currently have sufficient excess capacity 
to accommodate non-hazardous solid waste streams generated by drilling and construction activities 
and from the influx of temporary construction workers and future employees during operation of the 
proposed project.  Hazardous materials disposal is discussed in Section 5.7 Hazards and Hazardous 
Materials.  No new or expanded solid wastes disposal facilities would be required, the construction of 
which could cause adverse environmental impacts.  Therefore, this would be a less-than-significant 
impact. 

Mitigation Measure 5.9-7  None required. 
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5.10 CULTURAL RESOURCES 

INTRODUCTION AND METHODOLOGY 

This section discusses the potential of the BRP Steam Project to adversely affect both previously 
identified as well as unanticipated cultural resources within the project site.  A cultural resource is 
defined as “any object or specific location of past human activity, occupation, or use, identifiable 
through historical research, inventory or oral evidence.”  Cultural resources can be separated into three 
categories: archaeological (historic-era and prehistoric); building and structural; and traditional 
cultural resources. 

Archaeological resources include both historical and prehistoric artifacts and remains.  Prehistoric 
archaeological resources could include human remains; concentrations of rock, ash, animal bone or 
shell; earth containing a dark, almost black or very dark brown soil often containing charcoal; easily 
crumbled dark gray-brown soil with abundant shell fragments, animal bone, charcoal and artifacts 
such as shell beads, mortars, pestles, arrowheads, bone tools, etc.; concentrations of artifacts such as 
stone bowls, arrowheads, bone tools, shell beads, etc.; and deposits containing large amounts of shell.  
Historic-era archaeological resources could include deposits containing glass bottles, metal, old cans 
or other obvious trash dumps; foundations (brick or wood); wells (outline, brick or wood lined); trash 
dumps containing food debris (e.g., cut bone, seeds, pits); and adobe (unfired or fired) clay bricks.    

Building and structural sites can vary from historic buildings to historic roads and trails, historic 
homesteads, bridges, and cemeteries.   

A traditional cultural resource can include Native American sites of special importance and gathering 
areas or ethnic communities important for maintaining the cultural traditions of any group. 

Data collection methodology for this section included the following:   

• Review of archaeological survey report of the project area provided by Bottle Rock Power, LLC.  
The report “BRP Steam Project Cultural Resources Investigation Near Glenbrook, Lake County, 
Californian” (sic) was prepared by Archaeological Services, Inc. (ASI) (2009).   

• Literature review conducted at the Northwest Information Center (NWIC) of the California 
Historical Resources Information System at Sonoma State University by ASI (2009) and Pacific 
Legacy;  

• Literature review of materials on file at Pacific Legacy, Inc.; and   

• Record review of the Sacred Lands File of the Native American Heritage Commission database 
and correspondence with potentially knowledgeable stakeholders as suggested by the NAHC 
provided by ASI (2009). 
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A cultural resources study was prepared for the BRP Steam Project by ASI. 1  The study was 
undertaken to document cultural resources within a study area for the proposed facilities.  The study 
area, or Area of Potential Effects (APE), included the existing paved access road, new steam pipeline 
route, and the proposed East and West Pad sites.  The horizontal APE consisted of 4,200 feet of 
existing road that would be maintained for project operation, plus 900 feet of new access road and 200 
feet on either side.  The APE also includes the 1.2 miles of proposed steam pipeline.  For the well 
pads, the APE included the area of ground disturbance: 9.12 acres for the West Pad, 7.60 acres for the 
East Pad, and a 200-foot buffer.  The vertical APE (i.e., the distance below grade that would be 
disturbed) for the project varies from a few inches to 86 feet below grade at the West Pad. 

The study included an archival review of relevant literature, a record search at the Northwest 
Information Center of the California Historical Resources Information System at Sonoma State 
University, contact with Native American stakeholders, a pedestrian survey of the project components, 
and limited subsurface exploration of archaeological sites located on BLM property.  Previously the 
project area had not been the subject of a systematic cultural resources study, although portions of the 
area had been inspected by Fredrickson and Origer. 2 3   

A supplemental record search, undertaken by Pacific Legacy, indicated that no new surveys had been 
completed in the study area after the ASI study.   

Cultural Resources – Environmental Setting / Affected Environment   

PREHISTORIC OVERVIEW   

Human occupation of the Clear Lake Basin extends back more than approximately 10,000 years before 
present (BP), and comparable occupation has been demonstrated for the Laguna de Santa Rosa region, 
west of Santa Rosa and approximately 50 miles southwest of the project area.  Native people occupied 
the area to take advantage of the abundant animal and plant resources.  They exploited local obsidian 
(volcanic glass) for tool material.  Because of its unique cleavage, obsidian was highly valued for 
making sharp projectile points.  The native people also used obsidian as an important commodity for 
exchange with other aboriginal groups in California.  The time period of occupation of The Geysers 
region is uncertain, but human use is demonstrable for at least 4,000 years. 

The High Valley Creek area was probably used seasonally by small groups of Habenpao Eastern 
Pomo for hunting and gathering of seasonally available resources.  High Valley Creek may have been 

                                                      

 

1  BRP Steam Project Cultural Resources Investigation near Glenbrook, Lake County, California, report prepared for RMT, 
Inc., on file at the Northwest Information Center, Sonoma State University, Rohnert Park, California and the Bay Area 
Division Office of Pacific Legacy, Inc., Berkeley, California, 2009. 

2  An Archaeological Reconnaissance of the Wildhorse No. 1 Geothermal Project, Sonoma County, California, Report S-
155, Fredrickson, 1975. 

3  A Cultural Resources Study for the Proposed Exploratory Geothermal Well Sites and Access Roads on the Federal 
Binkley Leasehold (CA 5632), Lake County, California Report S-2638, Origer, 1981. 
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occupied on a full-time basis, with permanent occupation identifiable by well-developed anthrosols. 4  
Small groups may have established encampments to gather vegetal products and hunt. 

Prehistoric sites likely to be found in the project area are typical for The Geysers region and most of 
northern California.  The predominant artifact likely is stone; chipped items were made largely from 
locally available Franciscan chert and obsidian sources within the central portion of the North Coast 
Range Mountains.  Other local and exotic stone materials could include petrified wood, Monterey 
chert, quartz crystals, basalt, and quartzite.  Bedrock features such as mortars, grinding slicks, 
pictographs, and petroglyphs could occur and are reported throughout northern California, but rock art 
features have not been reported in The Geysers region.  Both rock mortars and petroglyphs are known 
to occur throughout The Geysers, and they often occur with anthrosols and scatters of chipped stone.   

HISTORIC OVERVIEW   

Until the 1840s, the project region remained fairly isolated from all but a few Spanish and American 
explorers.  Spanish intrusion in the area occurred prior to 1816, and American trappers entered the 
area in 1832.  In 1842, Salvador Vallejo led soldiers in an attack on the lake Indians.  During the next 
several years, three tracts of land in the Clear Lake region were granted to Mexican citizens.  By the 
mid-1840s, settlers began to come into the region; cabins and houses appeared as early as 1848.  
European inhabitants of the northern Geysers region were typically involved in ranching, farming, and 
small-scale logging. 

The first reported European settlement of Little High Valley was located just south of the proposed 
project area in the first decade of the twentieth century, established by the Coleman family.  In 1909, 
James Coleman and his daughter, Eva homesteaded land located on the Francisco Leasehold.  
Coleman’s first homestead was constructed near a present-day picnic area in High Valley Creek. 5  
Subsequent to this homestead, Coleman built a more substantial structure on stilts, directly over the 
East Fork of High Valley Creek to the south of the proposed West Pad. 6  James Coleman’s son, James 
H. Coleman, claimed additional lands in the area through a patent filed in 1915. 7 

Historic sites post-dating 1850 could occur within the project area of potential effect (APE).  These 
sites could include the remains of rural residences and smaller structures associated with ranching, 
logging, and agricultural residential compounds.  These structures may no longer be standing but 
evidence of their existence may be found in the form of stone footings or dry-laid stone foundations.  
The ruins of a residence might include a group of stones exhibiting some organizational patterning, 
fragmented pieces of milled wood, square cut nails, and nineteenth-century trash.  Features associated 

                                                      

 

4  Anthrosols are defined as any soils that have been modified profoundly by human activities, including burial, partial 
removal, cutting and filling, waste disposal, and irrigated agriculture. 

5  A Historic Properties Survey of the Francisco Unit Leasehold, High Valley Creek, Lake County, California Report S-
1223, Stillinger and Frederickson, 1978. 

6  Lots 5, 9, and 10 in Section 6 T11N, R8W, a total of 160 acres, were homesteaded by James Coleman, and Lots 3 and 6 
in Section 5 T11N, R8W, a total of 51.54 acres, were homesteaded by Eva Coleman. 

7  James H. Coleman claimed land in the north half of Section 5 T11N, R8W, a total of 80 acres. 
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with these structures could include stone-lined wells, shallow stone-lined root cellars, privy pits, or 
trash deposits.  Other small features could exist with, or independently from, residential compounds. 

ETHNOGRAPHIC OVERVIEW 

The BRP GeoResource Leasehold is within lands claimed by the Habenapo group of Eastern Pomo. 8  
Habenapo territory extended from the northern shore of Clear Lake to the top of Cobb Mountain in 
The Geysers region, with the group’s principal occupation focused on the major watercourses in Big 
Valley, including Kelsey and Adobe creeks.  The Habenapo lived in substantial community groups 
consisting of a central village and several smaller encampments. 9  Previous studies estimated 
Habenapo pre-contact populations of 300 inhabitants living in three principal villages, occupying an 
area of approximately 65 square miles. 10  Each village had a semi-subterranean dance or ceremonial 
house, a sweathouse, and residences, all circular or elliptical structures composed of reeds that 
typically housed several related nuclear families. 11  The largest Habenapo village was situated on 
Kelsey Creek and extended along the banks for approximately two miles, with approximately 100 
yards separating each residence and a ceremonial dance house located at either end. 12 

Habenapo villages were located to take advantage of many seasonally available natural resources.  
Habenapo people fished in streams and the lake, and collected seeds and acorns, fruits, and berries, in 
addition to hunting. 13  Land ownership was communal, but individual families might control specific 
resources such as trees and bulb-producing locales.  Each village claimed a defined hunting ground, 
tule balsa launching locations along Clear Lake, and fishing areas along Kelsey, Adobe, and Cole 
creeks. 14   

The Habenapo controlled the High Valley Creek area as far south as the Francisco Leasehold, the 
location of the existing BRP steam field.  The Francisco Leasehold locale was known to contain 
favorable hunting grounds and an abundance of black oak trees along High Valley Creek.  Black oak 

                                                      

 

8  Eastern Pomo and Southeastern Pomo, McLendon and Lowry, article in Handbook of North American Indians, vol. 8 
(California), Sturtevant and Heizer, eds., Smithsonian Institution, Washington, DC, 1978. 

9  The Aboriginal Population of the North Coast of California, S.W.Cook, article in Anthropological Records 16:81-130, 
1956. 

10  Notes on Pomo Ethnography, Stewart, University of California Publications in American Archaeology and Ethnology 
40:29-62, 1943. 

11  Eastern Pomo and Southeastern Pomo, op. cit 

12  Pomo Folkways, Loeb, University of California Publications in American Archaeology and Ethnology 19:149-405, 1926. 

13  Notes on Pomo Ethnography, op. cit 

14  Pomo Folkways, op. cit 
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acorns were a known staple of the Habenapo. 15  The High Valley Creek area could have supported 
the needs of two to three families. 16 

LOCAL SETTING 

Archeological and Historic Resources 

Three prehistoric archaeological sites were identified during the record search as within or adjacent to 
the project area: CA-LAK-605, CA-LAK-1180, and CA-LAK-1199 (described next).  The record 
search also noted several sites outside of the survey area that contained primarily prehistoric 
resources. 17   

CA-LAK-605 is a spatially extensive lithic scatter of obsidian, chert, and basalt debitage, including 
flakes, tools, and projectile points.  This prehistoric site was judged eligible for inclusion on the 
National Register of Historic Places after site-specific investigation. 18 19  No archaeological data exist 
to refute this assessment; therefore, CA-LAK-605 is presumed eligible for the California Register of 
Historical Resources, as it likely possesses information that would help refine the local and regional 
cultural chronology and the cultural practices of indigenous people in the High Valley area.  
Prehistoric sites of this type have a demonstrable value to California archaeology. 20  CA-LAK-605 
lies outside the project APE and is approximately 200 feet from the steam pipeline route right-of-way.  

CA-LAK-1180 is a spatially expansive light lithic scatter dominated by obsidian debitage and a few 
obsidian artifacts, and it was judged by Origer and Fredrickson in 1981 to be eligible for inclusion on 
the National Register of Historic Places. 21  In spite of the extensive and intensive surface inspections 
in 2009 and 2010 to locate this site, ASI was only able to discover one obsidian flake in the mapped 

                                                      

 

15  Ethnographic and Historical Cultural Resources Study of the Aminoil, Little Geysers, Ford Flat, Cobb Mountain (Units 
16, 18, 19, 20, 21) Geothermal Leaseholds, Sonoma and Lake Counties, California, Peri, Patterson, McMurray, 
Goodrich, and Frederickson, 1978. 

16  Ibid. 

17  Additional sites are discussed in detail in the Cultural Resources section of Chapter 6.0 Alternatives as they are directly 
relevant to alternate pad locations proposed by the applicant to reduce or avoid identified impacts  

18  Cultural Resource Portions for the Notice of Intent for the Geothermal Power Plant Site High Valley Creek, Francisco 
Unit Leasehold of The Geysers Region, Lake County, California, in Cultural Resource Studies in the High Valley Creek, 
Francisco Unit Leasehold of The Geysers Region, Lake County, California, Report S-1223, on file at the Northwest 
Information Center, Frederickson , 1978.  

19  A Cultural Resources Study for the Proposed Exploratory Geothermal Well Sites and Access Roads on the federal 
Binkley Leasehold (CA 5632), op. cit. 

20  The North Coastal Region, Fredrickson, 1984. 

21  A Cultural Resources Study for Selected Portions of Leaseholds CA-953, CA-960, and the Binkley Ranch, Lake County, 
California, Report S-2482, on file at the Northwest Information Center, Sonoma State University, Origer and 
Fredrickson, 1979. 
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location of CA-LAK-1180.  Possible explanations for this include that Origer and Fredrickson (1981) 
may have mapped CA-LAK-1180 in the wrong location or perhaps land development activities 
occurring before the current leaseholder controlled the Binkley Lease area destroyed the 
archaeological site.   

Today, the mapped area of CA-LAK-1180 is an extensive, dense brush field but when it was first 
recorded in 1979, the locality had been recently burned over, which improved ground visibility.  
Origer and Fredrickson described CA-LAK-1180 as a spatially large archaeological site exhibiting a 
light scattering of obsidian chipped stone including projectile points, and, cutting and scraping tools 
covering 330 feet by 245 feet.  Owing to lack of sediment built up, Origer and Fredrickson suggested 
that CA-LAK-1180 had minimal subsurface archaeological potential.  Archaeologists collected formed 
artifacts from CA-LAK-1180 and it is possible the archaeological site never contained more then what 
was collected.  Although this archeological site was mapped within the APE but outside the area that 
could be affected by construction of the West Pad (i.e., it is within the 200-foot buffer from the well 
pad development), it was determined that CA-LAK-1180 does not exist anywhere within the APE.  
Therefore a California Register evaluation is not possible.  Although the archaeological site was 
judged eligible by Origer and Fredrickson for the National Register, the fact it is no longer located 
within the APE renders an evaluation moot.   

CA-LAK-1199 was described as a light lithic scatter, 25 meters by 25 meters that may possess as 
much as 40 centimeters of anthrosol development.  This site was judged to be eligible for the National 
Register of Historic Places.  The mapped location of CA-LAK-1199 is located partially within the 
project APE, however, ASI was unable to locate this site in its mapped location despite extensive and 
intensive surface inspections in 2009 and 2010.  

Possible explanations for this include that Origer and Fredrickson may have mapped CA-LAK-1199 in 
the wrong location or perhaps land development activities occurring before the current leaseholder 
controlled the Binkley Lease area destroyed the archaeological site.  The site does not exist within the 
APE.  Therefore, an evaluation for the eligibility for the California Register is not possible.  While 
Origer and Fredrickson judged the site eligible for inclusion in the National Register, an assessment is 
not possible as the site is not in its recorded location or anywhere within the APE. 

BRP-1 represents the remains of a small wooden bridge with two loose-laid field stone footings, 
imbedded into the banks of High Valley Creek.  What remains of the bridge are the two footings and a 
single-log beam that formed the means by which planks were laid to construct a roadway across the 
watercourse.  The age of the bridge could not be determined from the archaeological remains, but the 
absence of cut nails suggests a post-1900 date of construction.  Historical research established that the 
Coleman family logged the area in the early 1900s, and at least some of their lumber was used to 
construct bridges in Lake and Napa Counties.  Because the structure is located on what was Coleman 
land, the Coleman family possibly built the bridge and owned the structure indicated on the 
topographic map. 

The bridge appears to have been separated from its likely historical context and is significantly 
deteriorated, suggesting that, based on the remaining materials, it could have been constructed almost 
any time during the 1900s.  Its active use was terminated around 1950.  In addition, it lacks both 
physical and contextual integrity and is not unique, given its age of less than 100 years.  Accordingly, 
the site was judged not to be eligible for inclusion on the California Register or National Register.  
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NATIVE AMERICAN CONTACTS 

ASI contacted the Native American Heritage Commission on December 22, 2008, to request a search 
of their Sacred Lands File.  Results of this search were negative with respect to Native American 
religious, cultural, or sacred sites in the project APE.  The Native American Heritage Commission 
provided a list of Native American stakeholders who might have additional information regarding 
ancestral use of the project area and recommended that ASI contact individuals and organizations on 
the list.  On December 22, 2008, ASI submitted letters to six Native American groups and one 
individual, requesting information about Native American sites within the project area.  Letters were 
sent to Chris Simon of the Middletown Rancheria of Pomo Indians, David McCloud of the Lower 
Lake Rancheria, Carmella Icay-Johnson of the Upper Lake Band of Pomo, Shannon Ford of the Scotts 
Valley Band of Pomo, James Blue Wolf of the Big Valley Rancheria of Pomo Indians, Robinson 
Rancheria of Pomo Indians, and Nelson Hopper of Finley, California.  No responses were received by 
ASI as of September 2009.  Mr. Hopper was contacted by telephone and indicated that he did not have 
information relevant to the project area.   

Cultural Resources – Regulatory Setting 

FEDERAL REGULATIONS 

Federal legislation requires that federal agencies consider environmental effects to historical and 
cultural resources before authorizing any activity.  While there are no public lands in the project area, 
there are lands with federally-managed mineral resources.  As BRP would access the federal mineral 
estate, a permit must be issued enacting the BLM’s responsibilities with respect to the National 
Historic Preservation Act.  The National Historic Preservation Act of 1966 specifies that 
environmental evaluations of proposed projects consider historic and cultural resource effects.  This 
review process is referred to as a “Section 106 review.” The Advisory Council on Historic 
Preservation is responsible for administering a Section 106 review process.  The National Register of 
Historic Places provides a method for preserving and maintaining cultural resources that meet certain 
eligibility criteria.  The President’s Executive Order No. 11593 (1971) requires that all federal 
agencies initiate procedures to preserve and maintain cultural resources by nomination and inclusion 
on the National Register of Historic Places. 

The National Historic Preservation Act of 1966, Section 106 (16 USC 470, as amended).  Section 
106 of the National Historic Preservation Act directs federal agencies to consider the effects of their 
actions, including approval, permitting, and technical assistance on properties that are eligible for, or 
included on, the National Register of Historic Places.  Historical sites, objects, districts, historic 
structures, and cultural landscapes that are eligible for listing on the National Register of Historic 
Places are known as historic properties.  Section 106 also requires the federal agency to afford the 
Advisory Council on Historic Preservation and the State Historic Preservation Officer an opportunity 
to comment on the agency’s efforts to consider historic properties and the assessment of effects by the 
undertaking.  The implementing regulations for Section 106, found at 36 CFR 800, describe a process 
of inventory, evaluation, and consultation that satisfies the federal agency’s requirements. 

To be considered as a historic property and/or a historical resource, a cultural resource must retain the 
quality of integrity.  The concept of integrity is usually interpreted to mean “intactness” of physical 
characteristics, but in terms of the National Register of Historic Places and the California Register of 
Historical Resources, integrity is a measure of the degree to which a property retains or is able to 
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convey the essential characteristics defined under one of four eligibility criteria (see Significance 
Criteria section).  These characteristics may be expressed through integrity of location, design, setting, 
materials, workmanship, feeling, and association of a property.  An archaeological property may retain 
sufficient integrity to qualify it for the National Register of Historic Places or California Register of 
Historical Resources if the property retains the ability to yield information important to an 
understanding of history or prehistory.  It must be demonstrated to have the potential to provide, or to 
have previously yielded, data that can be used to address important research questions.  

The standard for integrity for National Register of Historic Places eligible properties is more stringent 
than that for California Register of Historical Resources eligible resources.  A property found to not 
retain sufficient integrity to be National Register of Historic Places eligible may be found to possess 
sufficient integrity to be California Register of Historical Resources eligible.   

The Archaeological Resources Protection Act of 1979 (16 USC 470aa-470ll).  The Archaeological 
Resources Protection Act prohibits unauthorized excavation of archaeological sites on federal land, as 
well as other acts involving cultural resources, and implements a permitting process for excavation of 
archaeological sites on federal or Indian lands (see regulations at 43 CFR 7).  The Archaeological 
Resources Protection Act also provides civil and criminal penalties for removal of, or damage to, 
archaeological and cultural resources. 

The Native American Graves Protection and Repatriation Act of 1990 (25 USC 3001 et seq.; see 
regulations at 43 CFR 10).  The Native American Graves Protection and Repatriation Act provides 
for the protection and repatriation of Native American human remains and cultural items, and it 
requires notification of the relevant Native American tribe on accidental discovery of cultural items.  

The American Indian Religious Freedom Act of 1979 (42 USC 1996).  The American Indian 
Religious Freedom Act preserves for Native Americans and other indigenous groups the right to 
express traditional religious practices, including access to sites under federal jurisdiction.  Regulatory 
guidance for the American Indian Religious Freedom Act is lacking, although most land managing 
federal agencies have developed internal procedures to comply with the American Indian Religious 
Freedom Act.  

Executive Order No. 13007: Indian Sacred Sites.  Executive Order 13007 directs federal agencies 
with statutory or administrative responsibility for the management of federal lands, to the extent 
practicable, permitted by law to accommodate access to and ceremonial use of Indian sacred sites by 
Indian religious practitioners and avoid adversely affecting the physical integrity of such sacred sites.   

Federal Land Policy and Management Act of 1976 (P.L. 94-579; 90 Stat. 2743; 43 U.S.C. 1701.  
The Federal Land Policy and Management Act directs the BLM to manage public lands on the basis of 
multiple uses, in a manner that "recognizes the Nation's need for domestic sources of minerals, food, 
timber, and fiber from the public lands" and that will "protect the quality of . . . historical . .. resources, 
and archeological values." Cultural resources need not be determined eligible for the National Register 
of Historic Places (as in the National Historic Preservation Act) to receive consideration under the 
Federal Land Policy and Management Act.  The act provides for: the periodic inventory of public 
lands and resources; long-range, comprehensive land use planning; permits to regulate use of public 
lands; and the enforcement of public land laws and regulations.  The Federal Land Policy and 
Management Act provides the broadest framework for managing cultural resources on public lands.  

BLM Manual 8100 – The Foundation for Managing Cultural Resources.  The BLM manual 
provides BLM managers and cultural resources staff with basic information and general summary 
guidance for managing cultural resources on BLM lands.  The purpose of the 8100 Manual series is to 
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establish a uniform BLM process for meeting the spirit and requirements of the cultural resource laws 
and authorities in a consistent manner.  Other manuals in the 8100 series include 8110–Identifying and 
Evaluating Cultural Resources; 8120–Tribal Consultation Under Cultural Resource Authorities; 8120–
Guidelines for Conducting Tribal Consultation; Section 8130–Planning for Uses of Cultural 
Resources; Section 8140–Protecting Cultural Resources; Section 8150–Permitting Uses of Cultural 
Resources; Section 8160–Preserving Museum Collections; Section 8170–Interpreting Cultural 
Resources for Public Use; and the State Protocol Agreement Among the California State Director of 
the Bureau of Land Management and the California State Historic Preservation Officer and the 
Nevada State Historic Preservation Officer Regarding the Manner in Which the Bureau of Land 
Management Will Meet Its Responsibilities Under The National Historic Preservation Act and The 
National Programmatic Agreement Among the BLM, the Advisory Council on Historic Preservation, 
and the National Conference of State Historic Preservation Officers.   

STATE REGULATIONS 

State Public Resource Codes 

Public Resources Code Sections 5020.1, 5024.1, 21083.2, 21084.1, et seq. require analysis of 
potential environmental impacts/environmental consequences of proposed projects and application of 
feasible mitigation measures.   

Public Resources Code, Section 5020.1 defines several terms, including the following: (f) “DPR Form 
523” means the Department of Parks and Recreation Historic Resources Inventory Form; (i) 
“historical resource” includes, but is not limited to, any object, building, structure, site, area, place, 
record, or manuscript which is historically or archaeologically significant in the architectural, 
engineering, scientific, economic, agricultural, educational, social, political, military, or cultural annals 
of California; (j) “local register of historical resources” means a list of properties officially designated 
or recognized as historically significant by a local government pursuant to a local ordinance or 
resolution; (l) “National Register of Historic Places” means the official federal list of districts, sites, 
buildings, structures, and objects significant in American history, architecture, archaeology, 
engineering, and culture as authorized by the National Historic Preservation Act of 1966 (Title 16 
United States Code Section 470 et seq.); (q) “substantial adverse change” means demolition, 
destruction, relocation, or alteration such that the significance of an historical resource would be 
impaired. 

Public Resources Code, Section 5024.1 establishes a California Register of Historic Places, sets forth 
criteria to determine significance, defines eligible properties, and lists nomination procedures. 

Public Resources Code, Section 5097.5 prohibits any unauthorized removal or destruction of 
archaeological or paleontological resources on sites located on public lands.  

Public Resources Code 5097.98 prohibits obtaining or possessing Native American artifacts or human 
remains taken from a grave or cairn.  

Public Resources Code, Section 21083.2 requires the lead agency to determine whether a project may 
have a significant effect on unique archaeological resources.  If a potential for damage to unique 
archaeological resources can be demonstrated, such resources must be avoided; if they cannot be 
avoided, mitigation measures shall be required. The section discusses excavation as mitigation, 
discusses cost of mitigation for several types of projects, sets the timeframe for excavation, defines 
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“unique and non-unique archaeological resources,” provides for mitigation of unexpected resources, 
and sets limitation for this section.   

Public Resources Code, Section 21084.1 indicates that a project may have a significant effect on the 
environment if it causes a substantial change in the significance of a historic resource. The section 
further describes what constitutes a historic resource and a significant historic resource.   

Section 15064.5 specifically addresses effects on historic and prehistoric archaeological resources, in 
response to problems that have arisen in the application of CEQA to these resources.  

Public Resources Code, Section 5097.5 states that any unauthorized removal of archaeological 
resources on sites located on public lands is a misdemeanor.  As used in this section, “public lands” 
means lands owned by, or under the jurisdiction of, the State, or any City, County, District, authority 
or public corporation, or any agency thereof.   

California Environmental Quality Act 

State CEQA Guidelines, California Code of Regulations, Sections 15000, et seq., Appendix G (j) 
specifically defines a potentially significant environment effect as occurring when the Proposed 
Project will “. . . disrupt or adversely affect . . . an archeological site, except as part of a scientific 
study.”  

California Penal Code 

California Penal Code, Section 622 regards destruction of archaeological sites. Section 622.5 states 
that anyone who damages an item of archaeological or historic interest or value is guilty of a 
misdemeanor.  

REGIONAL / COUNTY / LOCAL REGULATIONS 

Lake County General Plan 

Relevant policies of the Lake County General Plan are presented next. 

Policy OSC-8-1.  The County should participate in and support efforts to identify its significant 
cultural and archaeological resources using appropriate State and Federal standards. 

Policy OSC-8.2 Protection of Resources with Potential State or Federal Designations.  The 
County should encourage the protection of cultural and archaeological sites with potential for 
placement on the National Register of Historic Places and/or inclusion in the California State Office of 
Historic Preservation's California Points of Interest and California Inventory of Historic Resources.  
Such sites may be of statewide or local significance and have anthropological, cultural, military, 
political, architectural, economic, scientific, religious, or other values. 

Policy OSC-8.3 Alteration of Sites with Identified Cultural Resources.  When planning any 
development or alteration of a site with identified cultural or archaeological resources, ways of 
protecting the resources shall be developed and implemented.  Development would be permitted in 
these areas only after a site specific investigation has been conducted pursuant to CEQA to define the 
extent and value of resource, and mitigation measures proposed for any impacts the development may 
have on the resource. 
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Policy OSC-8.4 Cultural Resources Education Programs.  The County should support local, state, 
and national education programs on cultural and archaeological resources. 

Policy OSC-8.5 Historic Structures and Sites.  The County shall support public and private efforts 
to preserve, rehabilitate, and continue the use of historic structures, sites, and districts.  Where 
applicable, preservation efforts shall conform to the current Secretary of the Interior's Standards for 
the Treatment of Historic Properties and Guidelines for Preserving, Rehabilitating, Restoring, and 
Reconstructing Historic Buildings. 

Policy OSC-8.6 Cooperation of Property Owners.  The County should encourage the cooperation of 
property owners to treat cultural resources as assets rather than liabilities, and encourage public 
support for the preservation of these resources. 

Policy OSC-8.7 Solicit Views from Local Native Americans.  The County shall continue to solicit 
views from the local Native American communities regarding cultural resources to identify locations 
of importance to Native Americans, including archaeological sites and traditional cultural properties.  
Coordination with the Native American Heritage Commission should begin at the onset of a particular 
project.  Any changes, modifications, or additions to the Lake County General Plan would require 
consultation with local Native American representatives prior to adoption, as specified in California 
Senate Bill 18. 

Policy OSC-8.8 Confidentiality of Archaeological Sites.  The County shall, within its power, 
maintain confidentiality regarding the locations of archaeological sites in order to preserve and protect 
these resources from vandalism and the unauthorized removal of artifacts. 

Policy OSC-8.9 Grading Cultural Resources Sites.  The County shall ensure all grading activities 
conform to the County's Grading Ordinance and California Code of Regulations, Title 20, Section 
2501 et seq. 

Policy OSC-8.10 Historical Resources Inventory.  The County shall prepare a historical resources 
inventory and use State and Federal Standards in evaluating historical resources for their significance. 

Policy OSC-8.11 Mitigation Monitoring for Historical Resources.  The County shall develop 
standards for monitoring of mitigation measures established for the protection of historical resources 
prior to development. 

Policy OSC-8.12 State Historic Building Code.  The County shall establish construction standards 
for the protection of historic resources during development and use the State Historic Building Code 
for designated properties. 

Policy OSC-8.13 Discovery of Archaeological/Paleontological Resources.  In the event that 
archaeological/paleontological resources are discovered during ground disturbing activities, the 
County shall require that grading and construction work within l00 feet of the find shall be suspended 
until the significance of the features can be determined by a qualified cultural resource specialist as 
appropriate.  The County would require that a qualified cultural resource specialist make 
recommendations for measures necessary to protect the find; or to undertake data recovery, 
excavation, analysis, and curation of archaeological / paleontological materials as appropriate. 

Policy OSC-8.14 Discovery of Human Remains.  Pursuant to CEQA Guidelines (Section 15064.5), 
if human remains are discovered during project construction, it is necessary to comply with state laws 
relating to prohibitions on disinterring, disturbing, or removing human remains from any location 
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other than a dedicated cemetery (California Health and Safety Code Section 7050.5).  If human 
remains of Native American origin are discovered during project construction, it is necessary to 
comply with State laws relating to the disposition of Native American burials, which fall within the 
jurisdiction of the Native American Heritage Commission (Public Resources Code Sec. 5097).  If any 
human remains are discovered or recognized in any location on the project site, there shall be no 
further excavation or disturbance of the site or any area reasonably suspected to overlie adjacent 
human remains until: 

The Lake County Coroner/Sheriff has been informed and has determined that no investigation of the 
cause of death is required.  If the coroner determines that the remains are of Native American origin, 
the coroner shall contact the Native American Heritage Commission within 24 hours.  The Native 
American Heritage Commission shall identify the person or persons it believes to be the Most Likely 
Descendent from the deceased Native American.  The Most Likely Descendent shall have an 
opportunity to make a recommendation to the landowner or the person responsible for the excavation 
work for means of treating or disposing of, with appropriate dignity, the human remains and any 
associated grave goods as provided in Public Resources Code Section 5097.98, or pursuant to Section 
5097 of the Public Resources Code, if the Native American Heritage Commission was unable to 
identify a descendant or the descendant failed to make a recommendation, or the landowner or his or 
her authorized representative rejects the recommendation of the descendents and the mediation 
provided for in subdivision (k) of Section 5097.94, if invoked, fails to provide measures acceptable to 
the landowner, the landowner or his or her authorized representative shall reinter the human remains 
and items associated with Native American human remains with appropriate dignity on the property in 
a location not subject to further and future subsurface disturbance.  To protect these sites, the 
landowner shall do one or more of the following: record the site with the commission or the 
appropriate Information Center; use an open-space or conservation zoning designation or easement; or, 
record a document with the county in which the property is located. 

Cultural Resources – Significance Criteria 

CEQA SIGNIFICANCE CRITERIA 

A cultural resource is considered “significant” if it qualifies as eligible for listing in the California 
Register of Historical Resources. Properties that are eligible for listing in the California Register of 
Historical Resources must meet one or more of the following criteria: 

Criterion 1: Association with events that have made a significant contribution to the broad patterns of 
local or regional history or the cultural heritage of California or the United States; 

Criterion 2: Association with the lives of persons important to local, California, or national history; 

Criterion 3: Embodying the distinctive characteristics of a type, period, region, or method of 
construction, or representing the work of a master, or possessing high artistic values; or 

Criterion 4: Has yielded, or has the potential to yield, information important to the prehistory or 
history of the local area, California, or the nation. 

The California Register of Historical Resources interprets the integrity of a cultural resource as its 
physical authenticity.  An historic cultural resource must retain its historic character or appearance and 
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thus be recognizable as an historic resource.  Integrity is evaluated by examining the subject’s 
location, design, setting, materials, workmanship, feeling, and association.  If the subject has retained 
these qualities, it may be said to have integrity.  It is possible that a cultural resource may not retain 
sufficient integrity to be listed in the National Register of Historic Places yet still be eligible for listing 
in the California Register of Historical Resources.  If a cultural resource retains the potential to convey 
significant historical/scientific data, it may be said to retain sufficient integrity for potential listing in 
the California Register of Historical Resources.  Most significant Native American prehistoric sites are 
eligible because of their age, scientific potential, and/or burial remains. 

CEQA may require subsurface testing of archaeological resources, analysis of recovered data, further 
archival review, and interpretation to determine potential eligibility of the discovered cultural 
resources for listing on the California Register of Historical Resources. 

The cultural resources analysis uses significance criteria from Appendix G of the CEQA Guidelines.  
According to these criteria, the project would have a significant cultural resources impact if it would: 

• Cause a substantial adverse change in the significance of a historical resource as defined in 
Section15064.5; 

• Cause a substantial adverse change in the significance of an archaeological resource pursuant to 
Section15064.5; 

• Directly or indirectly destroy a unique paleontological resource or site or unique geologic feature; 
or 

• Disturb any human remains, including those interred outside of formal cemeteries. 

Definitions of “historical resource” and “substantial adverse change” are summarized next: 

Historical Resource 

CEQA Guidelines Section 15064.5 defines “historical resource” as: 

• A resource listed in or determined to be eligible by the State Historical Resources Commission for 
listing in the California Register of Historical Resources (mandatory significance). 

• A resource included in a local register of historical resources or identified as significant in an 
historical resource survey unless the preponderance of evidence suggests it is not significant 
(presumptive significance). 

An historical resource still may be considered significant in the absence of a federal, state, or local 
listing if substantial evidence demonstrates its significance (discretionary significance).  This includes 
any object, building, structure, site, area, place, record, or manuscript which a lead agency determines 
to be historically significant or significant in the architectural, engineering, scientific, economic, 
agricultural, educational, social, political, military, or cultural annals of California.  Generally, a 
resource is historically significant if it: 

• Is associated with events that made a significant contribution to the broad patterns of California’s 
history and cultural heritage; 

• Is associated with the lives of people important in our past; 
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• Embodies the distinctive characteristics of a type, period, region, or method of construction, 
represents the work of an important creative individual, or possesses high artistic values; and/or 

• Has yielded or may be likely to yield information important in prehistory or history. 

Substantial Adverse Change 

CEQA Guidelines Section 15064.5 defines “substantial adverse change” as: 

Physical demolition, destruction, relocation, or alteration of the resource or its immediate 
surroundings such that the significance of an historical resource would be materially impaired. 

Demolition or material alteration in an adverse manner of those physical characteristics of an historical 
resource which convey its historical significance and justify its inclusion in or eligibility for inclusion 
in the California Register of Historical Resources inclusion in a local register, or identification in a 
historical resources survey. 

Federal Significance Criteria 

The analysis of potential impacts to historic properties employs the Criteria of Adverse Effect as 
developed by the Advisory Council on Historic Preservation in its regulations for the “Protection of 
Historic Properties” (36 CFR Part 800).  Adverse effects and/or significant impacts can occur when 
National Register of Historic Places eligible or listed sites, structures, buildings, objects, or districts 
are subjected to the following effects: 

• Physical destruction or alteration of all or part of the property;  

• Isolation of the property from or alteration of the property’s setting when that character contributes 
to the property’s qualification for the National Register of Historic Places; 

• Introduction of visual, audible, or atmospheric elements that are out of character with the property 
or alter its setting; 

• Neglect of a property resulting in its deterioration or destruction; and,  

• Transfer, lease, or sale of the property (36 CFR Part 800.9). 

Because the proposed project constitutes a federal undertaking that requires compliance with Section 
106 of the National Historic Preservation Act, federal significance criteria apply.  Cultural resource 
significance is evaluated in terms of eligibility for listing on the National Register of Historic Places.  
National Register of Historic Places criteria for eligibility are defined as follows: 

The quality of significance in American history, architecture, archeology, and culture is present in 
districts, sites, buildings, structures, and objects of state and local importance that possess 
integrity of location, design, setting, materials, workmanship, feeling and association, and that: 

• Are associated with events that have made a contribution to the broad pattern of our history; 

• Are associated with the lives of people significant in our past; 
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• Embody the distinct characteristics of a type, period, or method of construction, or that 
represent the work of a master, or that possess high artistic values, or that represent a 
significant and distinguishable entity whose components may lack individual distinction; or, 

• Have yielded, or are likely to yield, information important in prehistory or history (36 CFR 
Part 60.4). 

Cultural Resources – Impacts / Environmental Consequences and Mitigation 
Measures 

Impact 5.10-1  Damage to Resources Presumed Eligible for the National Register of Historic 
Places or California Register of Historical Resources  
Construction of the project could damage sites eligible for the National Register of Historic 
Places or California Register of Historical Resources.  This would be a significant impact. 

If not avoided, construction of the proposed project may include ground-disturbing activities that 
could result in the loss of integrity of cultural deposits, the loss of information, and the alteration of 
site.  Presumptive significance for both the California Register of Historic Places and the National 
Register of Historic Places was applied to CA-LAK-605.  While judged eligible for the National 
Register, both CA-LAK-1180 and CA-LAK-1199 do not exist within their mapped locations or within 
the APE.  BRP-1 is located within the project APE.  However, no ground disturbing activities are 
proposed in this area and the site was judged ineligible for the California Register of Historic Places.   

CA-LAK-605 is located outside of the APE and could be avoided by project construction and grading 
activities, as the site lies adjacent to the existing paved access road.  Although located outside of areas 
of proposed ground disturbance, construction activities (including vehicle access and staging areas) if 
not properly managed, could result in substantial adverse effect to CA-LAK-605.  Destruction of 
resources eligible for the National Register of Historic Places or California Register of Historical 
Resources would be a significant impact.  Therefore, the following mitigation would be required. 

Mitigation Measure 5.10-1(a) Avoidance.  The project sponsor shall avoid cultural resources as the 
preferred mitigation.  All design-level engineering and construction drawings will be prepared in 
consultation with a cultural resource specialist.  Cultural resources shall be marked as environmentally 
sensitive areas on construction plans.  Facilities, staging areas, and any activity involving ground 
disturbance shall be located to avoid resources.  To ensure that no inadvertent damage occurs to 
avoided cultural resources, the cultural resource boundaries shall be marked as exclusion zones, both 
on the ground and on construction maps.  Fencing of the boundaries of the resources within or 
adjacent to the APE shall be completed under the supervision of a qualified archaeologist.  

Mitigation Measure 5.10-1(b) Evaluation for CRHR.  If avoidance is determined to be infeasible, the 
project sponsor shall retain a qualified archaeologist to evaluate potentially significant resources for 
CEQA “importance” and eligibility for the California Register of Historical Resources or National 
Register of Historic Places.  The purpose of further action shall be to define a course of action to 
satisfy CEQA requirements for an Assessment of Effects.  In the case of prehistoric archaeological 
sites, evaluation may be completed by examining existing records and reports, detailed recording, 
and/or excavation to determine data potential of the sites.  Historic resource mitigation measures may 
include further study to evaluate the sites, detailed recording, and/or excavation.  Resources found not 
to be “important” shall require no further management.  If cultural resources are considered 
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“important” per CEQA or eligible for the California Register of Historical Resources, then a data 
recovery program shall be implemented to reduce impacts to less-than-significant levels as required by 
the CEQA Guidelines.  Data recovery could include excavation and detailed analysis and/or further 
research, depending on the nature and type of the site.  Excavated materials shall be curated at an 
appropriate facility, such as Sonoma State University or San Francisco State University. 

Mitigation Measure 5.10-1(c) Cultural Resources Treatment Plan The project sponsor shall 
develop a Cultural Resources Treatment Plan for all known and newly discovered cultural resources 
within the APE of project activities, including but not limited to those detailed below.  This plan will 
be sent to Lake County for review and approval.  

• Procedures for protection and avoidance of Environmentally Sensitive Areas, and evaluation and 
treatment of the unexpected discovery of cultural resources, including Native American burials; 

• Procedures, protocols, and authorities for work stoppage and communication;  

• Provisions and procedures for Native American consultation;  

• Detailed reporting requirements by the project archaeologist;  

• Curation of any cultural materials collected during the project; and  

• Requirements that specify project archaeologists and other discipline specialists meet the 
professional qualifications standards mandated by the California Office of Historic Preservation.  

Implementation of the Cultural Resources Treatment Plan shall ensure that known and recorded 
cultural resources eligible for listing on the California Register of Historical Resources or National 
Register of Historic Places will be avoided during construction as well as operation and maintenance if 
feasible. If cultural resources are considered “important” per CEQA, or are eligible for the California 
Register of Historical Resources or National Register of Historic Places and cannot be avoided, then a 
data recovery program shall be implemented to reduce impacts to less-than-significant levels as 
required by CEQA Guidelines.  Data recovery could include excavation and detailed analysis and/or 
further research, depending on the nature and type of the project site.  

Specific protective measures shall be defined in the Cultural Resources Treatment Plan to reduce the 
potential adverse impacts on any presently undetected cultural resources to less-than-significant levels.  

The Cultural Resources Treatment Plan shall define construction procedures for areas near 
known/recorded cultural sites eligible for the California Register of Historical Resources or National 
Register of Historic Places.  Archaeological monitoring of project construction shall be focused in the 
immediate vicinity of designated Environmentally Sensitive Areas during initial mass grading 
operations or other grading activities.  

Mitigation Measure 5.10-1(d) Construction Personnel Training  Construction supervisory 
personnel shall be notified of the existence of these resources and required to keep personnel and 
equipment away from these areas.  The project sponsor-assigned qualified archeologist shall be 
notified before initiation of project construction activities. Periodic monitoring of cultural resources to 
be avoided shall be completed by a qualified archeologist to ensure that no inadvertent damage to the 
resources occurs as a result of construction or construction-related activities. The timing and frequency 
of this monitoring shall be at the discretion of the archaeologist, in consultation with Lake County. 
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During construction and operations, personnel and equipment shall be restricted to the project work 
site. 

Mitigation Measure 5.10-1(e) Construction Monitoring  Archaeological monitoring shall be 
conducted by a qualified archaeologist who is familiar with the types of historic and prehistoric 
resources that can be encountered in Lake County.  Monitoring shall occur in all areas of ground 
disturbing activity that occur within 30 meters of a cultural resource exclusion zone during initial mass 
grading operations. A Native American monitor may be required at all culturally sensitive locations.  
Decisions regarding the necessity of a Native American monitor shall be based on consultation with 
Native American groups and individuals before ground-disturbing activities are conducted in 
culturally sensitive areas.  If prehistoric or historic artifacts are discovered during excavation, the 
monitors shall have the authority to halt all earth moving activities within and around the immediate 
discovery area until the find can be evaluated and treatment decided on, in consultation with Lake 
County. 

Significance After Mitigation  As the above sites are located outside of proposed ground disturbance 
areas and could be avoided, adverse effects to resources from construction activities presumed eligible 
for the National Register of Historic Places or California Register of Historical Resources would be 
reduced to less-than-significant with implementation of these mitigation measures.   

Responsibility and Monitoring  The project sponsor would be responsible for retaining a qualified 
archeologist 22 to monitor proposed grading and construction activities.  Lake County would be 
responsible to require verification of the archaeologist’s qualifications from the project sponsor. 

Impact 5.10-2: Potential Subsurface Cultural Deposits and Human Remains 
Although no discernible impacts to cultural resources, including human remains, are 
anticipated, the possibility cannot be precluded that cultural deposits could be present below 
the ground surface that could be damaged during grading and construction activities.  This 
would be a significant impact. 

Except for project use of the existing access road, new project components would require ground 
disturbance. Unknown and potentially significant cultural resources could exist within areas of ground 
disturbance, only to be discovered during construction of the various project components.  The 
potential for unanticipated cultural resource discoveries would tend to be greater in areas with known 
cultural resource sites, with previous development, adjacent to stream beds, and with poor ground 
visibility.   

Ground-disturbing activities also could uncover both historic and prehistoric human remains.  
Prehistoric resources in Lake County often contain human remains, although discovery would be more 
likely in the flatter areas of the Clear Lake Basin and along the lakeshore.  For the historic-era, the 
potential would exist to discover human remains outside of the boundary of an established cemetery.   

Damage or destruction of potentially significant cultural resources and/or human remains would be a 
significant impact.  The following mitigation would be required. 

                                                      

 

22  A “qualified” archeologist means meeting the Secretary of the Interior’s Historic Preservation Standards Professional 
Qualifications (48 CFR 44716). 
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Mitigation Measure 5.10-2(a) Training and Reporting  Before the initiation of project construction 
or ground-disturbing activities, all construction personnel shall be alerted to the possibility of buried 
cultural remains, including prehistoric and/or historic resources.  During construction and operations, 
personnel and equipment shall be restricted to the project work site.  Personnel shall be instructed that 
on discovery of buried cultural materials, work in the immediate area of the find shall be immediately 
halted, and the project sponsor and Lake County and the BLM shall be notified.  Once the find has 
been identified by a qualified archaeologist, the project sponsor shall make the necessary plans for 
treatment of the find(s) and for the evaluation and mitigation of impacts if the find is found to be 
“important”, per CEQA (Appendix K of the CEQA Guidelines).  Application of Mitigation Measure 
5.10-1(a) shall be appropriate if the find can be avoided.  In the case that that the find cannot be 
avoided, Mitigation Measures 5.10-2(a) shall be implemented.  

Mitigation Measure 5.10-2(b) Human Remains  If buried human remains are encountered during 
construction, work shall be halted immediately, and the project sponsor and the Lake County coroner 
and the BLM Archeologist shall be notified immediately.  If the remains are determined to be Native 
American, then the Native American Heritage Commission shall be notified within 24 hours, as 
required by Public Resources Code 5097. The Native American Heritage Commission shall notify 
designated Most Likely Descendants, who shall have an opportunity to make a recommendation to the 
landowner or the person responsible for the excavation work for means of treating and disposing of, 
with appropriate dignity, the human remains and any associated grave goods as provided in Public 
Resources Code Section 5097.98, or pursuant to Section 5097 of the Public Resources Code, if the 
Native American Heritage Commission is unable to identify a descendant or the descendant fails to 
make a recommendation, or the landowner or his or her authorized representative rejects the 
recommendation of the descendents and the mediation provided for in subdivision (k) of Section 
5097.94, if invoked, fails to provide measures acceptable to the landowner, the landowner or his or her 
authorized representative shall reinter the human remains and items associated with Native American 
human remains with appropriate dignity on the property in a location not subject to further and future 
subsurface disturbance.  To protect these sites, the landowner shall do one or more of the following: 
record the site with the commission or the appropriate Information Center; use an open-space or 
conservation zoning designation or easement; or, record a document with the county in which the 
property is located.  The Native American Heritage Commission shall be responsible for providing 
recommendations for the treatment of the remains within 48 hours of being granted access to the find. 

Significance After Mitigation  Implementation of Mitigation Measures 5.10-2(a) and (b) would 
reduce impacts to potential subsurface cultural deposits, including human remains, to less-than-
significant levels. 

Responsibility and Monitoring  The project sponsor would be responsible for including these 
measures in the contracts of all contractors engaged in proposed grading and construction activities.  
In the event that prehistoric archeological resources were discovered, local Native American 
organizations should be consulted and involved in making resource management decisions.  Lake 
County would be responsible to require verification from the project sponsor. 
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5.11 VISUAL RESOURCES 

This section describes visual resources and the existing aesthetic environment in the vicinity of the 
project site and surroundings.  The section also provides an analysis of the impacts/environmental 
consequences of the proposed BRP Steam Project associated with short-term construction impacts and 
long-term visual changes to the existing environment. 

Visual Resources – Environmental Setting / Affected Environment   

PROJECT LOCATION 

Lake County has numerous scenic resources, including natural and cultural assets.  Open space areas 
in the county include forests, streams, and lakes.  Public lands contain natural features with strong 
visual qualities. 1  Many of these areas are located within or near communities and major roadways in 
the county, while others are more remote and far from populated areas. 

The proposed project is sited near the town of Cobb, California.  Cobb is located in a small valley at 
the foot of Cobb Mountain, northwest of Middletown along SR 175 and Bottle Rock Road. Cobb 
Mountain is a predominantly rural area, dominated by pine forests, and contains Boggs State Forest. 2   

The proposed project would be located on the BRP GeoResource Leasehold located just north of the 
Francisco Leasehold.  The area is characterized by heavily forested, rugged mountains and deep 
valleys.  The project area ranges in elevation from 2540 feet at the site of the proposed steam pipeline 
and access road crossing of High Valley Creek to 2785 feet at the top of the cut slope associated with 
the proposed West pad.  Surrounding mountains range as high as 5000 feet above sea level.  The 
terrain of the surrounding area is volcanic in origin and consists of moderate to steep slopes, irregular 
ridgelines and singular hills.  Vegetation within the project area is visually diverse, with a wide variety 
of patterns, forms, colors and textures present in a relatively small area.  Vegetation includes chaparral 
with scrub oaks, knobcone pine forests, mixed oak and pine forests, riparian woodlands, and some 
grassland.  The project area’s visual characteristics are relatively common within the surrounding 
region. Most land is wild with little disturbance except dirt roads.  Section 5.5 Biological Resources 
provides additional descriptions of existing vegetation and other characteristics of the project site.  

The project area is located on private roads with limited and controlled access.  A lack of public access 
roads through the area precludes all but distant views of the project site by motorists traveling along 
SR 175, which is located east of the site.  Public views from SR 175 are limited by intervening 

                                                      

1  Lake County General Plan Update Final Environmental Impact Report, p. 9-27, July 2008.  Accessed December 2009 
online at 
http://www.co.lake.ca.us/Government/Directory/Community_Development/Documents/2008FinGP.htm.  

2  Lake County General Plan, p. 2-11, September 2008.  Accessed December 2009 online at 
http://www.co.lake.ca.us/Government/Directory/Community_Development/Documents/2008FinGP.htm.  
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mountainous topography and dense vegetation.  The orientation of views from the project site is 
generally north and east, directed to the opposite slopes of the Kelsey Creek drainage. 

Visual Resources – Regulatory Setting 

FEDERAL 

Federal policies and regulations, most notably the Highway Beautification Act of 1965, apply only to 
federal-aid highways (namely those that are part of the National Highway System or part of the 
National System of Interstate and Defense Highways).  Lake County does not have any interstate 
highways.  Therefore, this section focuses solely on State and County policies and regulations as they 
apply to visual resources protection. 

STATE 

California Scenic Highway Program 

In 1963, the California legislature created the Scenic Highway Program to preserve and protect scenic 
highway corridors from changes that would diminish the aesthetic value of lands adjacent to 
highways.  Scenic corridors consist of land that is visible from the highway right-of-way, comprised 
primarily of scenic and natural features.  No eligible or officially designated State scenic highways are 
found in Lake County. 3 

LOCAL / COUNTY 

Lake County General Plan 

The Open Space, Conservation, and Recreation Element of the Lake County General Plan contains the 
following policies relevant to the protection of visual resources: 4 

Policy OSC-2.1 Design Guidelines for Structures in Rural Areas.  In the rural areas of the county 
(located outside of Community Growth Boundaries) structures built within the immediate foreground 
view of a scenic roadway should reflect the following guidelines. 

• Structures should be sited back, to the extent feasible, from the roadway edge a sufficient distance 
to minimize intrusion upon the natural features and backdrops as viewed from the roadway or 
adjacent residences. 

                                                      

3  California Scenic Highway Program, California Department of Transportation.  Accessed December 2009 online at 
http://www.dot.ca.gov/hq/LandArch/scenic_highways/scenic_hwy.htm. 

4  Lake County General Plan, p. 9-9, op. cit. 
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• Structures should be sited to minimize obstruction of views of significant natural features, such as 
Clear Lake and Mt. Konocti.  Increased height should only be allowed when building orientation 
provides for increased side-setbacks that provide view corridors. 

Policy OSC-2.7 Landscaping Techniques.  Landscaping should be utilized to help frame and direct 
attention to major views, away from unattractive developments, and these developments should be 
screened from public views to the extent practical.  Additionally, selective cutting and pruning should 
be permitted to enable establishment or improvement of roadway views. 

Policy OSC-2.11 Grading Impacts.  Man-made slopes should be revegetated to reflect natural 
hillside conditions in the surrounding area, to the extent feasible and in accordance with the County’s 
Grading Ordinance. 

Policy OSC-2.13 Control of Light and Glare.  The County shall require that all outdoor-light 
fixtures including street lighting, externally illuminated signs, advertising displays, and billboards use 
low-energy, shielded light fixtures which direct light downward (i.e., lighting shall not emit higher 
than a horizontal level).  Where public safety would not be compromised, the County shall encourage 
the use of low energy lighting for all outdoor light fixtures. 

Policy OSC-2.16 Low Glare Building Materials.  The County shall require the use of low glare 
building materials for new buildings constructed within the county. 

The Geothermal Resources Element of the Lake County General Plan contains the following policies 
relevant to the protection of visual resources: 5 

Policy GR-2.3 Siting of Facilities.  Facilities (including transmission lines and pipelines) shall be 
sited consistent with the Geothermal Setback Ordinance and shall also be sited to minimize visual 
impacts by: 

• Avoiding interference with scenic views and ensuring that facilities will be visually integrated 
with the surrounding setting to the greatest extent possible; 

• Avoiding ridgelines or other visually prominent features; 

• Using non-glare towers and non-specular lines, which more readily blend into the natural 
landscape; 

• Reconstructing or consolidating existing transmission facilities and corridors to accommodate 
additional line capacity in an environmentally sound manner. 

The Land Use Element of the Lake County General Plan contains the following policies relevant to 
the protection of visual resources: 6 

                                                      

5  Lake County General Plan, p. 10-4, op. cit. 

6  Lake County General Plan, p. 3-48, op. cit.  
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Policy LU-7.10 Visual Access.  The County shall maintain visual access to views of Clear Lake, 
hillsides, creeks, and other distinctive natural areas by regulating building orientation, height, and 
bulk. 

Policy LU-7.15 Screening.  The County shall require screening of storage, trash receptacles, loading 
docks, and other building or site features required to reduce visual impacts from public areas. 
Screening shall consist of solid fencing, landscaping, or a combination of both. 

Lake County Zoning Ordinance 

Section 21-41.8(a) of the Lake County Zoning Ordinance provides the following performance standard 
for exterior lighting: 

All exterior lighting that is an accessory to any use shall be hooded, shielded, or opaque. No 
unobstructed beam of light shall be directed beyond any exterior lot line. Buildings and 
structures under construction are exempt from this provision. 

Consistency with the above polices and provisos of the Lake County General Plan and Zoning 
Ordinance are described in Section 5.1 Land, Population, and Housing. 

Visual Resources – Significance Criteria 

The visual resources analysis uses significance criteria from Appendix G of the CEQA Guidelines.  
According to these criteria, the project would have a significant visual resources impact if it would: 

• Have a substantial adverse effect on a scenic vista; 

• Substantially damage scenic resources, including, but not limited to, trees, rock outcroppings, and 
historic buildings within a State Scenic Highway; 

• Substantially degrade the existing visual character or quality of the site and its surroundings; or 

• Create a new source of substantial light or glare which would adversely affect day or nighttime 
views in the area. 

Visual Resources – Impacts / Environmental Consequences and Mitigation Measures 

METHODOLOGY 

A site visit by AECOM staff was made on September 23, 2009.  In addition, applicable planning 
documents and aerial photos were reviewed to identify any designated ridges, scenic roadways, and 
other scenic resources that would occur on the project site or in its vicinity.  Assessment of project 
impacts to the existing visual character is subjective by nature because the qualities that create an 
aesthetically pleasing setting vary from person to person.  For the purposes of this analysis, this 
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section focuses on the impact the proposed project would have on the existing visual character of the 
area, determining the proposed project’s consistency with the surrounding area and with applicable 
policy documents. 

The proposed well pads would be located within close proximity to three private residences along 
private roads (e.g., High Valley Road, Rabbit Valley Road) near the project site.  The occupants of 
these three homes, approximately within one-quarter mile of the well pads, would experience short- 
and long-term adverse changes to views of the area as seen from their homes.  Construction 
equipment, materials, and newly graded areas would have a strong visual presence in views of the area 
as seen from these residences during project construction.  Over the long term operation, the project’s 
facilities would play a less prominent role in views from these private homes because equipment such 
as drilling rigs and construction vehicles would no longer be present or only present periodically at the 
project site.  However, an analysis of a project’s effect on private views is not within the purview of 
CEQA.  Therefore, this visual resources analysis of the project’s visual impacts only pertains to public 
views (i.e., from public roads and vantage points). 

LESS-THAN-SIGNIFICANT / NO IMPACTS 

Based on analyses completed as part of this EIR / EA, the proposed BRP Steam Project would have no 
or less-than-significant impacts (and, therefore, would not require substantial discussion) for the 
following significance criteria: 

• Have a substantial adverse effect on a scenic vista 

A scenic vista is generally considered a view of an area that has remarkable scenery or a resource 
that is indigenous to the area.  Although the project site does have characteristics (i.e., native 
vegetation, hilly terrain) reasonably considered as aesthetically pleasing and beneficial visual 
resources, these would not be considered scenic vistas.  No distinguishing features (e.g., rock 
outcroppings or historic structures) would make the project site unique or be termed a scenic vista.  
Project area vegetation and terrain are not unique because these elements exist elsewhere in the 
vicinity and within Lake County.  Therefore, the proposed project would have no impact on a 
scenic vista.  The proposed development would not be visible within any public scenic vistas. 

• Substantially damage scenic resources, including, but not limited to, trees, rock outcroppings, and 
historic buildings within a State Scenic Highway 

The project site is not located within view of an officially designated or eligible State Scenic 
Highway.  No officially designated State or local scenic highways exist within Lake County.  The 
nearest eligible State Scenic Highway relative to the project site is SR 29.  The project site is 
located approximately 8.5 miles west of SR 29 and is not visible from that highway because of 
intervening topography.  The project site cannot be directly seen from any vantage points on SR 
175, the nearest highway to the site, because of a mountainous topography and lack of access 
roads.  Therefore, the proposed project would have no impact on a State Scenic Highway. 
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Impact 5.11-1 Construction-Related Impacts to Existing Visual Character and Quality 
Short-term construction activities would not result in a substantial adverse impact to the visual 
quality of the project site and environs from public views.  This would be a less-than-significant 
impact. 

Construction activity necessary for project implementation would involve removal of existing 
vegetation on-site, followed by cutting and filling the site during grading to develop the project access 
road, well pads, and the steam pipeline and injection pipeline as well as all associated layout and 
staging areas.  Topsoil and other cut materials that were created during construction of the well pads 
and access road would be used for fill purposes elsewhere on the two well pad sites.  Construction 
activity would involve the use of large equipment for moving earth, digging ditches, transporting, 
lifting, and placing steel beams for noise barrier blankets and pipelines, hauling cement, and spraying 
water to control dust.  Construction equipment also would be used for construction of the project’s 
permanent facilities. 

The operational area of each well pad would be approximately 3.2 acres in size, but construction of the 
well pads would disturb an area of approximately 9.12 acres for the West Pad and 7.6 acres for the 
East Pad.  Access to the East Pad would disturb approximately 5.79 acres.  The project sponsor would 
modify the actual dimensions of each well pad to best match the specific physical and environmental 
characteristics of the project area, to minimize cut and fill and ground disturbance. 

Construction-related drilling operations would involve the use of drilling rigs and perimeter noise 
barrier blanket systems.  The drilling rigs could extend as much as 178 feet above the ground surface, 
and the noise barrier blankets would be approximately 20 feet tall.  Noise barrier systems might be 
constructed on two sides of each well pad.  Because of the elevation of the well pads and the superior 
elevations of public viewpoints relative to them, the drilling rigs would not project above any 
ridgelines into the sky.  The drilling rigs would be in position for up to 90 days per well, and as many 
as two rigs might be operating at one time per well pad.  With six to seven production wells possible 
initially at each well pad site, the drilling rigs could be in place for as long as two years. 

Existing public views (i.e., from distant public roads and vantage points) of the project site would be, 
to a great extent, filtered by the area’s topography and vegetation.  Therefore, project implementation 
would not result in a substantial adverse effect to public views.  Therefore, the project would result in 
a less-than-significant impact. 

Although outside the purview of CEQA, the project would result in adverse impacts to private views 
from roads and residences in the vicinity of the project site.  The visual impact of proposed activities 
on the existing landscape would be apparent and would substantially diminish the area’s existing 
visual quality.  Thus, although adverse effects on private views would not be a significant impact 
under CEQA (and, therefore, would not require mitigation), the project sponsor would implement 
specific Best Management Practices and develop a Revegetation Plan to reduce adverse changes to the 
existing visual quality, described next. 

Best Management Practices 

• Clearing of vegetation for project facilities shall be limited to the minimum area required.  The 
edges of the remaining vegetation shall be feathered to reduce the negative visual effects of 
creating a straight line in the landscape. 
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• Grading and construction limit lines shall be delineated on the ground for all access roads, well 
pads, and pipeline routes. 

• Construction equipment shall be removed from the project area when no longer needed. 

• Temporary construction areas and equipment storage areas not located on existing disturbed sites 
or on the well pads, and other areas that may be disturbed by construction but not resulting in cut 
slopes shall be ripped to a depth of 18 inches, disked, and hydroseeded. 

Revegetation Plan 

• Hydroseeding methods and specifications shall be provided to Lake County for approval, in 
conjunction with the application for a grading permit. 

• Fill slopes shall be hydroseeded using native herbaceous material and selected woody species. 

• Hydroseeding shall take place between September 15 and October 15, using a two-step 
hydroseeding process that includes: 1) application of fiber, compost, mycorrhizal inoculant, 
fertilizer, and seed; and 2) repeated application of fiber, compost, mycorrhizal inoculant, and 
fertilizer less seed. 

• The seed mixture to be used shall be composed of the species listed in Exhibit 5.11-1. 

Exhibit 5.11-1 
Revegetation Plan Seed Mixture 

Botanic  
Name 

Common  
Name 

Rate 
(pounds/acre) 

Bromus carinatus California Brome 12 

Ceanothus cordulatus Whitehorn Ceanothus 4 

Elymus glaucus Blue Wildrye 10 

Elymus elymoides Bottlebrush Squirreltail 4 

Eschscholzia californica California Poppy 6 

Hordeum brachyantherum 
californicum 

California Barley 8 

Leymus triticoides Creeping Wildrye 6 

Vulpia microstachys Three Weeks Fescue 8 

Source:  Petition to Amend the California Energy Commission Final Decision on the Bottle Rock Power Plant(79-AFC-4C), 
September 2009. 
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The project sponsor shall use the following methods to promote healthy revegetation of fill slopes and 
to reduce visual contrast: 

• For areas to be graded, topsoil up to a depth of one foot shall be removed, stockpiled, and used as 
a final layer on fill slopes. 

• All existing vegetation (less than four inches in diameter, trunk measured at base) shall be stripped 
and mulched.  Mulch shall be stockpiled separately, adjacent to stockpiled topsoil, for use as an 
amendment to the topsoil before the final layering of fill slopes. 

• The final layer of all fill slopes shall be a minimum of one foot in depth of the topsoil/mulch 
combination. 

• Before hydroseeding, fill areas shall be track walked, parallel to the fall of the slope, using heavy 
equipment (D-6 or larger) with resulting tracks perpendicular to the direction of the slope to 
inhibit erosion and assist with seed propagation. 

Measures to Reduce Drilling Impacts 

The project sponsor would take the following measures to reduce visual impacts associated with 
drilling rigs: 

• Noise barrier blankets shall be used, such as those associated with drilling that employ integral 
colors that are flat, non-reflective, and similar to the shade of “Carlsbad Canyon” from the BLM 
published color chart (Standard Environmental Colors Chart CC-001), or other similar/comparable 
color available at the time of construction.   

• The drilling rigs shall not contain elements that are reflective or light valued in color except if they 
must meet Federal Aviation Administration (FAA) or other safety requirements. 

Conclusion 

Implementation of these measures would prevent alterations to the landscape that could otherwise 
result in dramatically adverse visual changes from private views.  These measures would also help to 
offset the project’s construction-related landscape changes, thereby enabling the project site to return 
to a state that would be as feasibly close to original conditions as quickly as possible.   

As previously stated, project implementation would result in a less-than-significant impact to the 
existing visual quality of the project site as seen from public views.   

Mitigation Measure 5.11-1  None required.  

Impact 5.11-2 Operational-Related Impacts to Existing Visual Character and Quality. 
Long-term operation of the project would not adversely affect the visual quality of the project 
site and environs from public viewpoints.  This would be a less-than-significant impact. 

Long-term changes to the existing visual quality of the project site would result from the introduction 
of materials, forms and colors associated with project facilities (pads, roads, steam collection 
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pipelines), as well as from changes in vegetation and earth forms necessary to construct the well pads 
and access road.  These changes would be noticeable from views from private roads and residences in 
the project vicinity but minimally visible from distant public views because of the filtering effect of 
the area’s topography, during the initial years after project construction activities are completed.  
These changes would be less noticeable several years after construction activities are completed, once 
the project’s revegetation measures (identified above) took hold.  The following discussion describes 
the anticipated effects of constructed project features. 

Access Road 

The new access road between the East and West Pads would not be highly visible from public 
viewpoints in the project area.  Visible cut slopes, associated with the road, initially would remain 
exposed or sparsely vegetated because of the serpentine subsurface.  However, weathering would 
occur over time and darken the color slightly, and the project’s revegetation efforts would visually 
soften the appearance of the surrounding area.   

Steam and Injection Pipelines 

Approximately 1.2 miles of 30-inch diameter steam pipeline would be constructed.  Horizontal 
expansion loops (typically a square bend in the pipeline approximately 30 feet by 30 feet) would be 
constructed every 300 to 450 feet along the pipeline route.  The pipeline would be located above 
ground level on a series of sliding pipe supports (sleepers), and would be colored to be non-reflective 
and to visually blend in with the terrain.  The project also would include construction of an injection 
pipeline on the same supports as the production pipeline.  The injection pipeline would be 
approximately four to six inches in diameter, and one injection well per pad is anticipated.   

Similar to other visual elements of the project, proposed pipelines would be visible from private roads 
and residences but not be readily visible through the filtered views of the area as seen from distant 
public viewpoints.   

Cut Slopes and Well Pads 

Immediately after project construction activities are completed, the areas of the project site that would 
be affected by earth cutting and filling activities would appear barren or sparsely vegetated when 
viewed from distant and filtered public vantage points.  However, weathering would occur over time, 
slightly darkening the soil color.  In addition, implementation of revegetation activities (described 
above) would visually soften the transition between undeveloped areas and areas modified by the 
project.  Over time, these areas would revert to a more natural appearance, similar to their original, 
undeveloped state. 

In terms of the proposed well pads, from Bottle Rock Road, at a distance of two miles from the pads, 
the West Pad and East Pad would not be visible because of intervening topography.  Both the West 
Pad and East Pad would be visible from Sulfur Creek Road at a distance of about two miles.  Although 
both areas would be visible, their visual footprint would be small, relative to the large expanses and 
scale of the surrounding landscape.  Implementation of the specific measures agreed to by the project 
sponsor (listed above) would further minimize the project’s visual effects.  Therefore, over the long 
term, the proposed project’s cut slopes and well pads would have a minimal adverse effect on the 
area’s visual character and visual quality. 
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Conclusion 

Project implementation would result in landscape changes that would substantially change the visual 
character of the project site and vicinity, especially from private roads and residences, although such 
changes are beyond the purview of CEQA.  However, because views from public vantage points and 
roads of the project site are distant and filtered by vegetation and intervening topography, such 
changes would be minimal.  Therefore, this would be a less-than-significant impact and no mitigation 
would be required. 

Mitigation Measure 5.11-2  None required. 

Impact 5.11-3 Replacement Wells 
Periodic replacement of steam production wells would require the presence of drilling rigs that 
would adversely affect the visual quality of the project site and environs.  This would be a less-
than-significant impact. 

As described in Impact 5.11-1 Construction-Related Impacts to Existing Visual Character and 
Quality, project construction would require the presence of drilling rigs that would be visually 
apparent and incompatible with the project site and vicinity.  As described in Chapter 3.0 
Description of the Proposed Project/Proposed Action, between eight to ten replacement wells are 
anticipated over the 30-year life of the project.  Replacement wells would result in the same less-than-
significant impacts to the existing visual quality from public views as identified in Impact 5.11-1 
Construction-Related Impacts to Existing Visual Character and Quality.  Measures agreed to by the 
project sponsor (see discussion above) would reduce impacts to private views, which are beyond the 
purview of CEQA, in the vicinity of the project site.   

Mitigation Measure 5.11-3  None required. 

Impact 5.11-4 Visual Blight Associated with Discontinued Use/Abandonment of Well Pad 
Facilities 
Discontinued use or abandonment of the project facilities could result in visual blight because of 
physical deterioration of the equipment.  Bonding required of the project sponsor by the County 
would ensure that adequate funds would be available to dismantle the equipment.  Therefore, 
this would be a less-than-significant impact. 

Discontinued use of project facilities, followed by their long-term abandonment and lack of 
maintenance, would result in blighted conditions because of the physical deterioration of well pad 
equipment and pipelines.  These blighted conditions would constitute a substantial adverse effect on 
the visual character and quality of the project area.  However, as described in Chapter 3.0 
Description of the Proposed Project / Proposed Action, the County would require bonding or some 
other form of financial assurance before any approval of the project or issuance of a Use Permit.  The 
bond would ensure that adequate funds would be available for the project sponsor to dismantle 
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facilities on the well pads, and the steam pipeline consistent with its closure plan. 7  Therefore, this 
would be a less-than-significant impact and no mitigation would be required. 

Mitigation Measure 5.11-4  None required. 

Impact 5.11-5 Nighttime Lighting and Glare 
The project could result in impacts related to temporary lighting during construction as well as 
long-term use of lighting during the project’s operation. Time limits on light usage as well as 
adherence to appropriate lighting standards would reduce the project’s impact to a less-than-
significant level. 

Because the project site is located in a rural area, the absence of urban development, along with its 
associated sources of light and glare, would give the project area relatively high quality night sky 
visibility because of low levels of light pollution.  No continuous lighting exists along Bottle Rock 
Road or Sulfur Creek Road.  Generally, light sources in the area would be produced by individual 
residences, the power plant, and well pads.  The Francisco Pad that is located in the project vicinity is 
equipped with lights, although they are only used during infrequent emergency maintenance.  In 
addition, the Bottle Rock Power Plant is equipped with security lighting. 

Implementation of the proposed project would involve temporary impacts related to lighting used for 
project construction activities.  Construction activities, with the exception of drilling operations, would 
be limited by Lake County to the hours between 7:00 AM and 10:00 PM, seven days per week.  
During the winter months, construction activities occurring early and late in the day would necessitate 
the use of construction vehicle lights and other construction site lighting.  Given the temporary nature 
of construction activities at the project site, such lighting would not result in a substantial adverse 
change to the visual quality of the area.   

The project sponsor would use equipment and install facilities containing materials and finishes that 
would not produce glare.  Therefore, no adverse changes from glare to the existing visual quality of 
the project site and vicinity would be anticipated. 

Once well pad construction activities were complete, each well pad would contain various structures 
and facilities that would be lit at night for security or maintenance purposes.  If not designed properly, 
these lighting systems would be disruptive to nearby land uses, hindering enjoyment of the area’s high 
quality nighttime visibility and contributing light pollution to an area that is relatively free of light 
pollution.  Therefore, long term use of lighting equipment at the project site would be a potentially 
significant impact. 

Mitigation Measure 5.11-5 Lighting Plan  Before issuance of a grading permit, the project sponsor 
shall submit a Lighting Plan to Lake County.  All lighting levels associated with temporary 
construction and drilling operations shall be kept to the minimum level that is needed, keeping 
consistent with industry-standard safety guidelines and Lake County requirements.  Any lighting 
associated with construction shall consist of low-mast lighting systems, shall be fully shielded using 
full cutoff fixtures (light fixtures with no light emitted or dispersed about a 90-degree horizontal 

                                                      

7  See Impact 5.8-8 Substantial Changes to the Topography or Any Unique Geologic or Physical Features of the Project 
Site for a complete description of anticipated activities that would occur subsequent to discontinued use or abandonment 
of the proposed project.  
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plane), and shall conform to Illuminating Engineering Society of North America's (IESNA) standards.  
All light emitted by a fixture, either directly from the lamp, through a diffusing element, or indirectly 
by reflection or refraction from any part of the luminaire, shall be projected below the horizon.  Lights 
shall be positioned to face the southwest, away from perimeter areas to the north and east.  

Significance After Mitigation  Implementation of this mitigation measure would reduce the project’s 
impact associated with nighttime lighting to a less-than-significant level. 

Responsibility and Monitoring  The project sponsor would be responsible for submitting a Lighting 
Plan to the County for approval, before issuance of a grading permit.   
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5.12 SOCIOECONOMICS AND ENVIRONMENTAL JUSTICE 

This section describes the socioeconomics of the region affected by the construction and operation of 
the proposed project, including the economic and social characteristics of the area.  

Socioeconomics and Environmental Justice – Environmental Setting / Affected 
Environment 

Because of the limitations of data availability, the region of influence (ROI) for purposes of this 
socioeconomics analysis is defined as Lake County.  The ROI includes trade and service centers that 
are directly and indirectly related to the economic activities of the proposed project.  The distribution 
of project-related personnel is also factored into this analysis because they would likely come from 
within Lake County. 

EMPLOYMENT 

Full-time and part-time employment in Lake County in June 2010 totaled 22,010 jobs. 1  A breakdown 
of the largest employment sectors in Lake County in 2007 are provided in Exhibit 5.12-1.  
Construction workers accounted for approximately eight percent of total employment in 2007. 

Lake County had an annual average unemployment rate of 16.8 percent in June 2010.  California had 
an unemployment rate of 12.3 percent in July 2010. 2 

                                                      

1  Employment and Wages, Lake County Profile, California Employment Development Department, 2010, accessed August 
5, 2010 online at 
http://www.labormarketinfo.edd.ca.gov/cgi/databrowsing/localareaprofileqsresults.asp?selectedarea=Lake+County&sele
ctedindex=18&menuchoice=localareapro&state=true&geogarea=0604000033&countyname= 

2  Regional and State Employment and Unemployment Summary, US department of Labor Bureau of Labor Statistics, 
August 20, 2010.  Accessed September 1, 2010 online at http://www.bls.gov/news.release/laus.nr0.htm 
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Exhibit 5.12-1 
Largest Employment Sectors in Lake County, 2007 

Industry Number of Jobs 

Total Employment 24,340 
Private Employment 18,586 
Construction 2,022 
Retail Trade 2,711 
Health Care and Social Assistance 2,915 
Government and Government Enterprises 4,493 
State and Local 4,232 

Source: Bureau of Economic Analysis, 2007. 

ECONOMIC BASE 

Lake County’s economic base industries are comprised of industries that bring outside money into the 
area.  Exhibit 5.12-2 lists the top five export industries for Lake County in 2006. 

Exhibit 5.12-2 
Largest Export Industries for Lake County, California, 2006 

Industry Exports (millions of dollars) 

Power Generation and Supply $112.87 
Wineries $44.93 
Fruit Farming $42.08 
Explosive Manufacturing $25.25 
Gasoline Stations $19.22 

Source: Center for Economic Development, 2009. 

PERSONAL INCOME 

In 2006, Lake County had a per capita personal income of $28,993, which was approximately 73 
percent of the state average of $39,626.  The per capita personal income was 79 percent of the national 
average of $36,714.  The 2006 per capita personal income reflected an increase of 6.2 percent from 
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2005.  The 1996-2006 average annual growth rate was 4.0 percent, compared to 4.6 percent for the 
state and 4.3 percent for the nation. 3 

FISCAL RESOURCES 

Lake County had a budget of $176,627,702 in fiscal year (FY) 2008-2009, an increase of 1.9 percent 
from FY 2007-2008.  For FY 2008-2009, the unreserved/undesignated fund balance constituted 
21 percent of the total budget, and estimated additional financing sources totaled approximately 
78 percent.  Financing requirements totaled $176,627,702, of which 98 percent was estimated 
financing uses.  The available financing and total financing requirements for special district budgets 
totaled $19,587,074 in FY 2008-2009, of which 77 percent was for fire protection, nine percent was 
for pest control, eight percent was for waterworks, and five percent was for cemeteries. 4 

Geothermal resource royalties accounted for $6,889,391 or 19 percent of the FY 2008-2009 budget, 
but they were projected to decline by $496,110, or seven percent for additional financing resources in 
FY 2008-2009 because of production declines. 5  

LOCAL TAXING AGENCIES 

Tax revenues are obtained from several sources.  Taxes collected in Lake County come from property 
(secured, supplemental, and unsecured), sales and use, transient occupancy, property transfer, 
franchise, aircraft, timber yield, and electricity generation. 6  The electricity generation tax is specific 
to persons exercising the privilege of generation of electricity from geothermal resources extracted in 
Lake County. 7  

REVENUES 

Revenues from the above mentioned taxes are presented in Exhibit 5.12-3. 

                                                      

3  Unemployment Rates for States Annual Average Rankings Year: 2008, Bureau of Labor Statistic, 2009, accessed May 19, 
2009 (last modified February 27, 2009) online at http://www.bls.gov/lau/lastrk08.htm. 

4  Comprehensive Annual Financial Report for the Year Ended June 30, 2008, County of Lake, 2008, accessed June 6, 2009 
online at http://www.co.lake.ca.us/Assets/Auditor/Financial+Reporting/2008+CAFR.pdf.  

5  Ibid. 

6  Lake County California Online Visitors Guide, County of Lake, 2009, accessed May 27, 2009 online at 
http://www.lakecounty.com/accommo/type.html.   

7  Lake County Code, Section 18-31, Imposition of Tax, Lake County, 2007, accessed June 9, 2009 online at 
http://municipalcodes.lexisnexis.com/codes/lakeco/. 
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Exhibit 5.12-3 
Revenues from Local Taxes, FY 2008-2009 

General Revenues Dollars 

Property Taxes $27,998,064 
Sales and Use Taxes $5,854,355 
Transient Occupancy Taxes $936,984 
Property Transfer Taxes $302,170 
Franchise Taxes $786,178 
Aircraft Taxes $20,157 
Timber Yield Taxes $7,553 

Total $35,905,461 

Source: Lake County California Online Visitors Guide, County of Lake, 2009, accessed May 27, 2009 online at 
http://www.lakecounty.com/accommo/type.html. 

Socioeconomics and Environmental Justice – Regulatory Setting 

FEDERAL 

Executive Order 12898 

This Executive Order (EO) requires federal and State agencies receiving federal funds to identify and 
address disproportionately high and adverse human health or environmental effects of their programs, 
policies, and activities on minority and low-income populations.  Federal agency permits and 
approvals are considered “activities,” making this requirement more broadly applicable than merely to 
agencies receiving federal funds.  The BLM would issue drilling permits for the proposed steam wells, 
making EO 12898 applicable to this project.  

Energy Policy Act of 2005 

Geothermal resources development is guided by the Geothermal Steam Act, as amended, and is 
supplemented by the Energy Policy Act of August 2005.  New regulations to implement the Energy 
Policy Act of 2005 became effective in June 2006, and revised the geothermal leasing process and unit 
agreement regulations.  The Energy Policy Act provided for the following percentages of proceeds 
from royalties and lease rentals to be paid: 

• 50 percent to the State; 

• 25 percent to the County; and 

• 25 percent to the federal agencies managing the program. 
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The BRP GeoResource Leasehold is a federal lease, and energy produced from this lease would be 
subject to provisions of the Energy Policy Act of 2005. 

STATE 

California Government Code Sections 65995-65997 

These sections state that public agencies may impose fees, charges, or other financial requirements on 
developers to offset the cost of school facilities.  Such fees are applicable only to the covered and 
enclosed space of industrial projects and are limited to instances where an impact exists on the cost of 
providing school facilities from an anticipated increase in industrial employees. The BRP Steam 
Project does not propose any enclosed or covered structures; therefore, school impact fees would not 
be assessed for this project. 

Title 14, CCR, Section 15131 

The CEQA Guidelines state that “economic or social factors of a project may be included in a CEQA 
document, but shall not be treated as significant effects on the environment.  However, economic or 
social effects of a project may be used to determine the significance of physical changes caused by the 
project.  Additionally, economic, social, and particularly housing factors should be considered by 
public agencies together with technological and environmental factors in deciding whether changes in 
a project are feasible to reduce or avoid the significant effects on the environment.” 

LOCAL / COUNTY 

No applicable local regulations relate to socioeconomics for the proposed project. 

Socioeconomics and Environmental Justice – Significance Criteria 

The socioeconomics analysis uses significance criteria from Appendix G of the CEQA Guidelines.  
According to these criteria, the project would have a significant socioeconomic impact if it would: 

• Induce substantial direct or indirect effects on personal and local income and employment; 

• Substantially change the geothermal royalties and property taxes paid to Lake County and the State 
of California; 

• Change any social, economic, physical, environmental, or health conditions so as to 
disproportionately affect any particular minority or low-income population; and/or 

• Conflict with applicable laws, regulations, ordinances, standards, adopted local, regional, State, and 
federal plans, leases, and permits related to socioeconomics. 
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Socioeconomics and Environmental Justice – Impacts / Environmental 
Consequences and Mitigation Measures 

LESS-THAN-SIGNIFICANT / NO IMPACTS 

Based on analyses completed as part of this EIR / EA, the proposed BRP Steam Project would have no 
or less-than-significant impacts (and therefore not require substantial discussion) for the following 
significance criterion: 

• Potential to conflict with applicable socioeconomic laws, regulations, ordinances, standards, 
adopted local, regional, State, and federal plans, leases, and permits. 

No applicable socioeconomic laws, regulation, ordinances or standards exist for socioeconomics.  
Therefore, no impact with respect to violation of federal, State or local socioeconomic laws and 
requirements would occur with the proposed project. 

Impact 5.12-1 Direct or Indirect Effects on Personal and Local Income and Employment 
The project would not induce direct or indirect adverse effects on personal and local income 
and employment.  This would be a less-than-significant impact. 

Construction of the proposed well pads, steam pipelines, and access road would employ an estimated 
45 individuals over a five-month period.  Approximately 15 drilling employees and 30 construction 
workers would be required during the construction phase.  The construction workers are expected to 
be recruited from the local labor force.  Exhibit 5.12-5 provides annual payroll estimates anticipated 
during project construction and operations.  Construction jobs would be temporary and would only be 
available until that particular portion of work was completed.  Construction of the proposed well pads, 
steam pipelines, access road, and the drilling of the new steam wells would extend over one to two 
years.  

Use of local labor during construction would not strain the local labor supply.  Well drilling, because 
of its highly technical nature, would involve a non-local workforce.  The proposed project would have 
a temporary positive impact on employment and income for the small number of workers in Lake 
County.  The project would not have noticeable direct, indirect, or induced multiplier impacts to 
income and employment in the region.  

Exhibit 5.12-4 
Annual Payroll Estimates 

Payroll During Construction Post Construction 

Construction Payroll $14,114,000  
Operations Payroll – Employee $576,000 $485,000 
Operations Payroll – Contractor $133,000 $98,000 

Total $14,823,000 $583,000 

Source: Bottle Rock Power, 2009. 
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Five new staff members likely would be added to the existing workforce at the Bottle Rock Power 
Plant.  With this small number of additional staff added, the potential for the proposed project to 
induce any substantial direct, indirect, or induced income and employment multiplier effects would be 
low.   

Costs and expenditures associated with decommissioning are unknown.  Potential impacts from the 
decommissioning phase of the proposed project are expected to be similar to those for construction.  
Impacts from construction, operations, and decommissioning of the proposed project on income and 
employment in the region would be less than significant.   

Mitigation Measure 5.12-1  None required. 

Impact 5.12-2 Geothermal Royalties and Property Taxes Paid to Lake County and the State of 
California 
The project would not substantially alter the geothermal royalties and property taxes paid to 
Lake County and the State of California.  This would be a less-than-significant impact. 

Construction 

Total capital costs of the proposed project are estimated to be between $80 and $90 million. The 
majority of the cost would be for drilling new wells; therefore, the cost would be dependent on the 
assumptions for output per well, depth to resource, and number of days to complete each well. 
Expenditures for locally purchased materials are estimated to be approximately $130,000 during 
construction.  Sales tax generated during construction is estimated to total approximately $2 million 
for the State and $11,000 for local jurisdictions, or less than 0.19 percent of Lake County’s FY 2008-
2009 sales and use tax.  The County received $1.65 million as its share of the purchase of the BRP 
GeoResource Leasehold in 2007.  

Operations 

Annual expenditures for locally purchased materials are estimated to be $10,000 during operations. 
Annually generated sales tax during operations are estimated to total $38,000 for the State, and $825 
for local jurisdictions, or less than 0.01 percent of Lake County’s FY 2008–2009 sales and use tax. 
Annual property taxes generated during operations are estimated to be $800,000 to $900,000, or 2.86 
percent of Lake County’s FY 2008–2009 property tax collections. 

The annual royalty revenues from the proposed project would increase, having a positive effect on 
Lake County income.  

Decommissioning 

Long-term effects from decommissioning would result in a loss of tax and royalty revenue. The 
magnitude of loss from decommissioning is not possible to estimate but is expected not to be 
substantial. 

The proposed BRP Steam Project would have an overall positive socioeconomic impact on Lake 
County through creation of local jobs during construction, purchase of local materials where possible, 
and generation of significant annual tax revenue and royalty payments for the County, in addition to 
the revenue the County received with Bottle Rock Power’s purchase of the BRP GeoResource 
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Leasehold in 2007.  Therefore, construction, operation, and decommissioning of the proposed project 
would not substantially alter the geothermal royalties and property taxes paid to Lake County and the 
State of California.  This would be a less-than-significant impact.   

Mitigation Measure 5.12-2  None required. 

Impact 5.13-3 Environmental Justice 
The project would not result in a substantial adverse change to social, economic, physical, 
environmental, or health conditions so as to disproportionately affect any particular low-income 
or minority population.  This would be a less-than-significant impact. 

The proposed project would not adversely impact any particular population, including minority or 
low-income populations.  Section 5.7 Hazards and Hazardous Materials examines the project’s 
potential impacts to public health and does not identify any disproportionately high or adverse human 
health effects related to the project.  Other potential environmental effects identified in this document, 
such as the project’s temporary construction impacts related to traffic, noise, and air quality would 
adversely affect residents near the proposed project.  As the population in the vicinity of the proposed 
project is not comprised primarily of minority or low-income populations, this would be a less-than-
significant impact.   

Mitigation Measure 5.12-3  None required. 
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6.0 ALTERNATIVES 

This chapter identifies alternatives to the proposed BRP Steam Project and discusses environmental 
impacts associated with each alternative.  Section 15126.6(a) of the CEQA Guidelines requires 
analysis of a range of reasonable alternatives to the project, or to the project’s location that would 
feasibly attain most of the project’s basic objectives, but would avoid or substantially lessen any of its 
significant effects.  NEPA does not require a detailed evaluation of alternatives for an EA, but Section 
1508.9(b) indicates that a brief description of reasonable alternatives to the proposed action and their 
probable environmental effects is part of an EA. 

In developing a range of reasonable alternatives, the County considered whether there was a feasible 
alternative that would substantially reduce or eliminate the project’s significant impacts.  Decision-
makers could adopt any of the alternatives described in this chapter or a combination of Alternatives 
(e.g., Alternative 2 and 3), if feasible, instead of approving the project as proposed (see Chapter 3.0 
Description of the Proposed Project/Proposed Action).  Three alternatives to the project are 
evaluated in this chapter:  

• Alternative 1 – No Project Alternative/No Action; 

• Alternative 2 – Alternate Access; and  

• Alternative 3 – Alternate Well-Pad Locations 

Descriptions of these alternatives are presented below, along with discussions of their associated 
impacts and their ability to meet most of the project objectives (see Section 3.2 Proposed Project). 

6.1 ALTERNATIVE 1 – NO PROJECT / NO ACTION ALTERNATIVE 

Consistent with Section 15126.6(e)(1) of the CEQA Guidelines, the No Project Alternative assumes 
the continuation of existing conditions, taking into account what would reasonably be expected to 
occur on the site if the proposed project were to not proceed.  NEPA “No Action” is similar in 
concept, with the purpose of assessing what the environmental consequences would be if BLM 
decides not to issue a Geothermal Drilling Permit, approve a Drilling Program or issue a Commercial 
Use Permit for the proposed project. 

As discussed in Chapter 3.0 Description of the Proposed Project/Proposed Action, the project site 
(i.e., the BRP GeoResource and Francisco Leaseholds) contain the existing Bottle Rock Power Plant, 
low-density residential development, and private roads that serve residents as well as BRP employees.  
The Bottle Rock Power Plant currently produces between 12 MW and 17 MW of power from steam 
supplied by three existing well pads on the Francisco Leasehold.   

Under the No Project Alternative, proposed construction activities of the BRP Steam Project would 
not occur.  Accordingly, there would be no physical changes to existing conditions of the project site 
brought about by BRP GeoResource, Inc.  The proposed project construction of pads, access roads, 
bridge over High Valley Creek, wells, steam collection pipelines and injection pipeline would not 
occur.  Well drilling and long-term operation of the proposed wells would not occur.  It is assumed 
that no change in existing project sponsor operations of the power plant and steam field would occur 
in the short term (although longer term effects on existing operations that could occur are discussed 
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later under socioeconomics).  Existing Bottle Rock Power Plant operations of the power plant and 
steamfield at the Francisco leasehold are assumed to continue as at present.  Under the No Project/No 
Action Alternative the project sponsor would not achieve any of the objectives of the proposed project.  
Neither achievement of the permitted capacity of 55MW for the Bottle Rock Power Plant nor the 
economic return on its investment in the plant would be realized. 

In addition, under the No Project/No Action Alternative, the northern portion of the project site (i.e., 
the new project area/portion of the BRP GeoResource Leasehold) that is currently zoned Planned 
Development Residential would not be rezoned as Rural Lands. 

In general, the existing conditions of the project site described by topic in the Environmental 
Setting/Affected Environment section would continue as at present.  As no other development actions 
are foreseen at the project site, other sources of environmental impact would not be present. 

Analysis of No Project/No Action Alternative 

LAND USE, POPULATION, AND HOUSING 

Under the No Project/No Action Alternative, no new land use conflicts (e.g., from noise, air 
emissions, and traffic safety) between the proposed industrial use (i.e., geothermal resource extraction) 
and existing residential uses would occur.  Additionally, no direct increase in population, demand for 
housing, and employment impacts would result from this alternative.  New construction- and 
operations-related jobs would not be created.  Existing land uses of the project site would continue as 
at present. 

TRAFFIC AND CIRCULATION 

Under the No Project/No Action Alternative, no new traffic safety or level of service impacts would 
occur because no increase in traffic would occur from project implementation.  Thus, no traffic and 
circulation impacts related to construction and operation of the proposed project would result from this 
alternative.  Existing use of access roads to the Bottle Rock Power Plant and Francisco Leasehold 
would continue as at present level. 

AIR QUALITY AND CLIMATE CHANGE 

Under the No Project Alternative/No Action, criteria pollutant, toxic air contaminant, and greenhouse 
gas emissions associated with the existing Bottle Rock Power Plant would remain unchanged.  
Therefore, no air quality and climate change impacts would result from implementation of the No 
Project/No Action Alternative. 

NOISE 

Under the No Project/No Action Alternative, noise levels associated with the existing Bottle Rock 
Power Plant and operation of the steam field would remain unchanged.  Therefore, no new noise 
impacts would result from this alternative. 
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BIOLOGICAL RESOURCES 

Under the No Project Alternative/No Action, existing biological resources conditions at the project site 
would not change.  Existing on-site vegetation, including special-status serpentine soil plants, would 
not be disturbed.  No change in wildlife habitat would occur.  No effects on sensitive plant or wildlife 
species would occur.  Therefore, no biological resources impacts would result under this alternative. 

HYDROLOGY AND WATER QUALITY 

Under the No Project Alternative/No Action, existing hydrology and water quality conditions would 
not change.  No hydrology and water quality impacts identified for the proposed project, such as fill of 
existing drainages and erosion and sedimentation impacts to High Valley Creek would occur under 
this alternative. 

HAZARDS AND HAZARDOUS MATERIALS 

Under the No Project Alternative/No Action, existing conditions related to potentially hazardous 
chemicals and materials created as industrial waste from operations at the project site would not 
change.  Therefore, no new hazards and hazardous materials impacts would result from the No Project 
Alternative/No Action. 

GEOLOGY AND SOILS 

Under the No Project/No Action Alternative, no grading would occur at the project site and therefore 
no change in topography would result.  No drilling would occur at the project site, and no additional 
steam would be harnessed for energy supply purposes.  Induced seismicity would continue as under 
current conditions.  Therefore, no geology and soils impacts would result from the alternative. 

PUBLIC SERVICES, RECREATION, AND UTILITIES 

Under the No Project Alternative/No Action, no increase in demand for fire, police, school, recreation, 
or utility services would occur as related to the existing operation of the power plant.  Therefore, no 
physical impacts associated with the provision of, or the need for, new or physically altered services or 
facilities to maintain acceptable service levels, response times, or other performance objectives would 
result from this alternative. 

CULTURAL RESOURCES 

Under the No Project Alternative/No Action, no construction or ground disturbance would occur that 
would potentially affect unknown cultural resources that may exist within the project site or the three 
resources identified within the BRP Steam Project APE that are presumed eligible for the California 
Register of Historical Resources or National Register of Historic Places.  Therefore, no cultural 
resources impacts would result from the No Project Alternative/No Action. 
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VISUAL RESOURCES 

Under the No Project/No Action Alternative, existing visual character of the site would remain 
unchanged.  Public and private views of the project site would not change as no physical changes to 
the project site would occur.  Therefore, no visual resources impacts would result from this alternative.   

SOCIOECONOMICS AND ENVIRONMENTAL JUSTICE 

Under the No Project Alternative/No Action, jobs associated with existing operations at the project 
site and housing within the vicinity of the project site would remain the same.  In addition, no new 
industrial uses would be placed within the vicinity of existing housing deemed as disadvantaged.  
Therefore, no socioeconomic or environmental justice impacts would result from the No Project/No 
Action Alternative.  The County would not receive tax revenue from the proposed project and BLM 
would not collect royalties as related to the proposed project.  No additional sales tax revenue as 
related to construction materials and supplies for the proposed project would accrue.   

ABILITY OF NO PROJECT/NO ACTION ALTERNATIVE TO MEET THE PROJECT OBJECTIVE 

As stated in “Project Objectives/Purpose and Need” in Section 3.2 Proposed Project, the project 
objective would be “to increase the electrical production and output at the existing Bottle Rock Power 
Plant to its designed and permitted level of 55 megawatts (MW) gross.”  The No Project/No Action 
Alternative would not meet this objective because it would not result in the construction of additional 
well pads, wells, and new steam and injection pipelines on the BRP GeoResource Leasehold that 
would be needed to bring additional geothermal resource to the power plant to increase the plant’s 
output to 55 MW gross.  As noted above, this alternative could result in closure of the existing 
operations, with the loss of a number of local jobs at a time when the local unemployment rate is 
nearly 17 percent, as discussed below.   

Because the project sponsor would not achieve the objective of increased electric power generation 
and the revenue derived from that by the proposed project, continued operation of the power plant 
substantially below its permitted capacity could mean that continued operations would not be 
economical.  This would occur in part because of the need to maintain a power plant that is designed 
for larger operation and power generation.  To achieve the project goals and economic return, the 
project sponsors would need to secure other sources of steam resource.  At this time, other steam 
sources in the vicinity to which the project sponsors would have development rights are not known, if 
they exist at all.  Environmental impacts related to development of such unknown sources are not 
known, but they would likely be similar in kind, but of different intensity and in different location, to 
those described for the proposed project.  Separate environmental review would be required for their 
development. Purchase agreements with other steamfield operators would be another option for 
securing additional steam resource, but the potential for such arrangements at this time is speculative.  

If other sources of steam were not located and supplied to the Bottle Rock power plant, the plant 
operation would continue to prove sufficiently uneconomical and its closure could result.  The lack of 
sufficient steam resource to achieve the operational design and permitted capacity of the power plant 
was the key reason why the California Department of Water Resources previously shut down the 
Bottle Rock Power Plant.  Similarly, the Sacramento Municipal Utility District had to decommission 
the CCPA No. 1 Coldwater Creek Power Plant in 2002 due to an insufficient steam resource for 
commercial operation.   A similar effect on commercial operation of the plant could ensue for the 
current owners of the Bottle Rock Power Plant.  If closure were to occur, there would be elimination 
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of current employment at the power plant.  Additionally, current jobs related to supplying services and 
materials to the power plant would be eliminated.  The closure and decommissioning of the Bottle 
Rock Power Plant and abandonment of the Francisco steam field by the current owners could result 
from the No Project/No Action Alternative. 

6.2 ALTERNATIVE 2 – ALTERNATE ACCESS 

Alternative 2 would involve the same construction and operation activities as described under the 
proposed project; however, it would use an alternate access route for project construction and 
operations.  The purpose of this alternative is to reduce traffic safety conflicts with residential traffic 
along High Valley Road, in response to that issue raised during the public scoping period. 

As described in Chapter 3.0 Description of the Proposed Project/Proposed Action, the proposed 
project construction access route would involve the use of Bottle Rock Road and High Valley Road 
and the Bottle Rock Road/High Valley Road intersection.  Under Alternative 2, the primary 
construction access route to the project site from Bottle Rock Road would be achieved by Glenbrook 
Road and Lee Road and use the Bottle Rock Road/Glenbrook Road intersection.  Exhibit 6.0-1 shows 
the alternate access route that traverses westward from Bottle Rock Road along Glenbrook Road and 
then Lee Road to the project site.   

Similar to the proposed project, Alternative 2 would involve rezoning the northern portion of the 
project site (i.e., the new project area/portion of the BRP GeoResource Leasehold) that is currently 
zoned Planned Development Residential to Rural Lands. 

EXISTING TRAFFIC CONDITIONS FOR ALTERNATE ACCESS ROUTE 

Bottle Rock Road  

As described in Section 5.2 Traffic and Circulation, this is the major street approach within the 
project area and consists of one travel lane in each direction. 

Bottle Rock Road/Glenbrook Road Intersection  

This is a T-intersection with stop controls on the eastbound Glenbrook Road approach.  The stop-
controlled approach is striped as one lane, but is more than 40 feet wide at the edge of pavement, 
allowing outbound left- and right-turning vehicles to queue separately.  Turning movement counts 
determined that five vehicles turned at the intersection during the weekday PM peak hour.  The 
resulting turning movement volumes for this intersection are shown in Appendix B.  Based on the 
traffic volumes, the study intersection is currently operating at an acceptable LOS A with an average 
delay of 9.0 seconds per vehicle on the stop-controlled eastbound approach.  Intersection LOS 
calculations are provided in Appendix B. 
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Exhibit 6.0-1
Alternate Access – Glenbrook Road
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Glenbrook Road 

Glenbrook Road is a narrow, one-lane road that connects to the public street network at Bottle Rock 
Road.  The road is curvilinear and ranges between 10 and 24 feet wide with a 15-mph posted speed 
limit.  Emergency vehicle pullouts/truck passing lanes are provided 0.3 mile and 0.9 mile from the 
Bottle Rock Road/Glenbrook Road intersection.  Truck traffic associated with the existing power plant 
and drilling operations do not currently use Glenbrook Road or the Glenbrook Road easement.  It is 
assumed that existing vehicular traffic along this road is 100 percent passenger vehicles associated 
with nearby residences and campers accessing the Jellystone Recreational Vehicle and Camp Resort. 

Lee Road 

Lee Road is a narrow, one-lane private road, approximately 1.5 miles in length.  Truck traffic 
associated with the existing power plant and drilling operations do not use Lee Road.  It is assumed 
that existing vehicular traffic along this road is 100 percent passenger vehicles associated with nearby 
residences. 

Analysis of Alternative 2 – Alternate Access 

LAND USE, POPULATION, AND HOUSING 

Alternative 2 would involve the same construction and operation activities on the project site as 
described under the proposed project; however, access to the project site from Bottle Rock Road for 
construction and operations would be achieved via Glenbrook Road and Lee Road.  Therefore, land 
use conflicts between residential and proposed geothermal development such as traffic safety, road 
noise, diesel emissions, and transport of hazardous materials associated with project access would shift 
from High Valley Road to affect residents along Glenbrook Road.  Similar to the proposed project, 
these impacts would be less-than-significant with implementation of recommended mitigation 
measures discussed in Sections 5.2 Traffic and Circulation, 5.3 Air Quality and Climate Change, 
5.4 Noise, and 5.7 Hazards and Hazardous Materials. 

As with the proposed project, 45 new construction jobs and five new permanent jobs would be created 
under this alternative, which would be a beneficial effect.  Therefore, Alternate 2 would have less-
than-significant land use, population, and housing impacts, same as the proposed project. 

TRAFFIC AND CIRCULATION 

Level of Service 

Construction Phase 

High Valley Road.  Under Alternative 2, project construction traffic would not use High Valley Road. 
Existing traffic for operation of the Bottle Rock Power Plant and Francisco leasehold steamfield would 
continue to utilize High Valley Road.   
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The same amount and type of construction traffic would be generated under Alternative 2 as under the 
proposed project.  However, directing construction traffic along the alternate access route could result 
in different level of service impacts along these roads and intersections. 

Glenbrook Road.  As shown in Exhibit 6.0-2, with the addition of construction-related trips to the 
existing traffic volumes on Glenbrook Road, the maximum two-way weekday PM peak hour volume 
would increase by 55 vehicle trips compared to the proposed project.  The Glenbrook Road study 
roadway segment would operate under capacity with a volume to capacity (v/c) ratio of 0.11, 
representing an acceptable level of service (LOS) A. 1  Roadway segment LOS calculations are 
provided in Appendix B.  While traffic volumes would increase under this alternative compared to the 
proposed project, the roadway would still operate at an acceptable LOS A.  Therefore, this 
alternative’s LOS impact along Glenbrook Road would be less than significant. 

Lee Road.  With the addition of construction-related trips to the existing traffic volumes on Lee Road, 
the maximum two-way weekday PM peak hour volume would increase by 55 vehicle trips under the 
proposed project.  The Lee Road study roadway segment would operate under capacity with a v/c ratio 
of 0.11, representing an acceptable LOS A.  Roadway segment LOS calculations are provided in 
Appendix B.  While traffic volumes on this roadway segment would increase under this alternative 
compared to the proposed project, the roadway would still operate at an acceptable LOS A.  Therefore, 
this alternative’s level of service impact along Lee Road would be less than significant. 

Bottle Rock Road/Glenbrook Road Intersection.  With the addition of 55 trips to the study intersection 
during the weekday PM peak hour, and using the same trip distribution assumptions made under 
existing operations, the study intersection would continue to operate acceptably at LOS B, with an 
average delay of 10.1 seconds per vehicle on the stop-controlled eastbound approach.  Although 
turning movements at this intersection were found to be less than the volumes previously evaluated at 
the Bottle Rock Road/Glenbrook Road intersection, the increase in heavy vehicle percentage causes a 
reduction in LOS.  The resulting turning movement volumes are presented in Appendix B.  
Intersection level of service calculations are provided in Appendix B.  While the level of service at 
this intersection would be worse than with the proposed project, it would still operate at an acceptable 
LOS B, and therefore this alternative’s level of service impact at the Bottle Rock Road/Glenbrook 
Road intersection would be less than significant. 

Operational Phase 

High Valley Road.  Under Alternative 2, existing operations at the power plant and on the Francisco 
and Coleman leases would continue to use High Valley Road as permitted by the existing use permit.  
With the addition of operations-related trips to the existing traffic volumes on High Valley Road, the 
maximum two-way weekday PM peak hour volume would increase by three vehicle trips.  Due to low 
traffic volumes it would be expected that the High Valley Road study roadway segment would operate 
under capacity with a v/c ratio of 0.07, representing an acceptable LOS A with the addition of 
operations phase traffic.  Therefore, this alternative would have a less-than-significant level-of-service 
impact along High Valley Road during project operations.  While it is anticipated that operational 
traffic would continue to use High Valley Road, the following discussion evaluates the effects of the 
same operational traffic increases on Glenbrook Road as a comparison. 

                                                      

1  See Section 5.2 Traffic and Circulation for a description of v/c ratios and LOS standards. 
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Glenbrook Road.  With the addition of operations-related trips to the existing traffic volumes on 
Glenbrook Road, the maximum two-way weekday PM peak hour volume would increase by three 
vehicle trips.  Due to low traffic volumes it would be expected that the Glenbrook Road study roadway 
segment would operate under capacity with a v/c ratio of 0.03, representing an acceptable LOS A with 
the addition of operations phase traffic.  Therefore, this alternative would have a less-than-significant 
level-of-service impact along Glenbrook Road during project operations. 

Bottle Rock Road/Glenbrook Road Intersection.  With the addition of three trips to the study 
intersection, using the same trip distribution assumptions made for existing operations, the study 
intersection would operate acceptably at LOS A, with an average delay of 9.0 seconds per vehicle on 
the stop-controlled eastbound approach.  The resulting turning movement volumes are presented in 
Appendix B.  Intersection level of service calculations are provided in Appendix B.  Therefore, this 
alternative would have a less-than-significant impact associated with level of service at the Bottle 
Rock Road/Glenbrook Road intersection during project operations.   

Traffic Safety 

Construction Phase 

High Valley Road.  Under Alternative 2, construction traffic would not occur on High Valley Road.  
As a result, High Valley Road would have no increased traffic safety hazard related to the proposed 
project.  

Glenbrook Road.  The proposed project is expected to generate a maximum of 232 weekday daily 
trips, including 142 truck trips and 90 passenger vehicle trips.  Under this alternative, approximately 
24 percent, or 34 truck trips, would be expected during the weekday PM peak hour on Glenbrook 
Road.  Truck traffic would increase from zero to 40 percent on Glenbrook Road.  The increase of truck 
traffic on the Glenbrook Road study roadway segment during construction would represent a 
substantial change and could result in impacts associated with resident safety and meeting minimum 
road safety standards, unless properly managed.  The 40 percent increase in truck traffic expected on 
Glenbrook Road would be a change from normal traffic patterns and represent a significant impact.   

Mitigation Measure 5.2-9 would require the project sponsor to implement temporary traffic control 
plan and a worker safety program to reduce safety hazards to workers and the travelling public.  
Implementation of this mitigation measure would reduce construction traffic impacts along Glenbrook 
Road to a less-than-significant level, same as the proposed project. 

Sufficiency of Local Roads to Accommodate Construction Vehicles 

The gravel surface and sub-surface compaction on Glenbrook Road and Lee Road may not be 
sufficient to withstand the specified 40,000-pound loads.  The existing bridge on Glenbrook Road near 
Bottle Rock Road is insufficient to withstand loads that would be needed for drill pad construction 
equipment deliveries.  Overhanging branches and foliage would not provide a sufficient vertical 
clearance of 15 feet.  Lane width and horizontal clearance on Glenbrook Road, 1.5 miles west of the 
Bottle Rock Road/High Valley Road intersection is also insufficient to accommodate project traffic.  
The lane is currently 11 feet wide with limited room for widening due to obstructions on both sides of 
the roadway.  A photograph of a representative location is presented in Exhibit 6.0-3. 



6.0 Alternatives  
Bottle Rock Power Steam Project 

Draft EIR / EA 
September 16, 2010 

6.0 - 11 

Exhibit 6.0-3 
Road Width Constraints along Glenbrook Road 

 

Source: AECOM, 2010. 

Accordingly, this alternative may substantially increase hazards due to a design feature (e.g., sharp 
curves or dangerous intersections) or incompatible uses (e.g., drill rig equipment) and could create 
safety hazards on a project area roadway by way of a project vehicle exceeding weight limitations on 
any transportation facility, or project roadway designs that do not conform to local road design 
standards.  Safety hazards related to construction vehicles potentially exceeding roadway design limits 
on project area roadways would be a significant impact.  The following mitigation measure would be 
required. 

Mitigation Measure 6.0-1  Glenbrook Road and Lee Road shall be widened as necessary to safely 
accommodate construction traffic, and a vertical clearance of 15 feet in height shall be maintained.  In 
addition, complete replacement of the existing bridge along Glenbrook Road shall be completed.  
Additionally, all transportation permit riders necessary to conform to CVC Section 35780 shall be 
obtained for project traffic on Bottle Rock Road.   

Significance After Mitigation  Implementation of Mitigation Measure 6.0-1 would reduce this impact 
to a less-than-significant level.  If the roadway improvements identified in Mitigation Measure 6.0-1 
were found to be infeasible (e.g., if the project sponsor were not able to acquire land from private 
landowners that is needed to widen the project roadways), traffic safety impacts under Alternative 2 
would be significant and unavoidable.  If an easement could not be obtained for use of Glenbrook 
Road, then Alternative 2 would not be feasible. 

 1’            11’           
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Responsibility and Monitoring  The project sponsor would need to acquire land from private 
landowners to provide sufficient right-of-way width to implement the identified roadway widening 
improvements.  In addition, the applicant would need to fund and implement the roadway 
improvements.  Prior to the issuance of a grading permit, the project sponsor would need to submit 
designs for road improvement to County staff for review and approval.   

Operational Phase 

High Valley Road.  Under Alternative 2, operational traffic would continue to occur on High Valley 
Road.  Impacts would be the same as those of the proposed project. 

Glenbrook Road  Under Alternative 2, operational traffic is anticipated to use High Valley Road.  If 
operational traffic were to use Glenbrook Road, impacts would be similar to that of the proposed 
project.  

AIR QUALITY AND CLIMATE CHANGE 

Conflict with Applicable Air Quality Plan 

The impact would be the same as for the proposed project.  Alternative 2 would be consistent with air 
quality policies of the Lake County General Plan.  The Lake County Planning Commission and/or 
Board of Supervisors will make the final determination of the project’s consistency with General Plan 
policies.   

Criteria Pollutants 

Construction Phase 

Similar to the proposed project, Alternative 2 would result in emissions of criteria pollutant and 
fugitive dust from mobile sources (e.g., construction traffic), grading, and drilling activities.  Even 
with implementation of Mitigation Measure 5.3-2 for the control of fugitive dust and mobile source 
emissions, a significant and unavoidable impact related to criteria pollutants from well drilling 
(specifically NOx and PM10 and PM2.5 emissions) would occur. 

Operational Phase 

Similar to the proposed project, criteria pollutant emissions would result from the use of gasoline-
fueled maintenance vehicles and a back-up, propane-fired emergency generator.  As shown in Exhibit 
5.3-10 in Section 5.3 Air Quality and Climate Change, the criteria pollutant emissions would not 
exceed the BAAQMD daily or annual mass-based CEQA significance thresholds for operations; 
therefore, this would be a less-than-significant impact. 

Toxic Air Contaminants 

Construction Phase 

Similar to the proposed project, toxic air contaminants would result from well drilling, grading, and 
construction truck traffic.  Toxic air contaminants would include diesel particulate matter from diesel 
fueled construction vehicles, equipment, and drilling rigs.  Sensitive receptors (i.e., residences) would 
not be exposed to DPM emissions generated from well drilling activities due to their distance from the 
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project site.  However, sensitive receptors located along Glenbrook Road could be exposed to DPM 
emissions associated with construction truck traffic. 

Sensitive receptors could also be exposed to hydrogen sulfide, ammonia, arsenic, and mercury 
emissions associated with steam releases from well venting during drilling and flow testing.  Even 
with implementation of Mitigation Measure 5.3-5 for the control of mobile source emissions and 
hydrogen sulfide detection and abatement, this alternative would have a significant and unavoidable 
impact related to toxic air contaminants. 

Disturbance of asbestos-containing soils from drill cuttings and grading activities would be mitigated 
to a less-than-significant level by Mitigation Measure 5.3-4, presented in Section 5.3 Air Quality and 
Climate Change, which would require preparation and implementation of an Asbestos Hazard Dust 
Abatement Plan.   

Operational Phase 

Similar to the proposed project, toxic air contaminant emissions would result from use of gasoline-
fueled maintenance vehicles and a back-up, propane-fired emergency generator.  However, with 
implementation of recommended mitigation measures, exposure of sensitive receptors to these 
emissions would be a less-than-significant impact. 

Even with implementation of Mitigation Measure 5.3-9, NH3 and arsenic emissions from infrequent 
well start up and shutdown may cause unavoidable localized short-term impacts.  While these impacts 
are short-term and transient in nature, these pollutants have the potential to cause acute health 
problems based on short-term exposure and, therefore, as with the proposed project, operating TAC 
emissions from well start up and shutdown would be a significant unavoidable impact. 

Greenhouse Gases 

Greenhouse gas emissions that would result from Alternative 2 would the same or similar to that of the 
proposed project as described in Section 5.3 Air Quality and Climate Change for both construction 
and operational phases.  Greenhouse gas emissions under this alternative would be below BAAQMD 
significance thresholds for GHG emissions and/or avoid or displace the generation of approximately 
37 MW of electricity by other means such as natural gas or coal combustion, which have higher GHG 
emissions than the BRP Steam Project.  Therefore, as with the proposed project, GHG emissions from 
project operations under this alternative would result in a less-than-significant impact. 

NOISE 

Noise along Access Roads 

Alternative 2 would generate noise from construction vehicles traversing Glenbrook and Lee Roads 
(as opposed to High Valley Road under the proposed project) to reach the proposed well-pad sites.  
Noise levels would be similar to those of the proposed project.  Therefore, this would be a less-than-
significant impact.   

Similar to the proposed project, increased traffic from operation of the proposed project would not 
generate traffic noise levels that exceed the County’s 55-dBA CNEL standard at noise-sensitive 
receptors and/or expose noise-sensitive receptors to a substantial increase in noise levels relative to the 
existing ambient level.  This impact would be less than significant.   
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Noise from Well Pad Development 

Impacts would the same as those of the proposed project under Alternative 2.  The development of 
well pads would be on the same sites as proposed and their construction would generate noise and 
ground vibration from construction of the well pads, access road, and steam pipelines.  As shown in 
Exhibits 5.4-10 and 5.4-13 construction noise would not exceed the County’s 55-dBA CNEL 
standard.   

Impacts would the same as for the proposed project under Alternative 2.  The proposed well drilling 
and testing (both from initial and replacement wells over the life of the project) would occur at the 
same location as proposed, and would generate noise levels that would exceed the County standard 
(see Exhibit 5.4-11) at nearby noise-sensitive receptors (i.e., residences).  However, implementation 
of Mitigation Measures 5.4-1(a-b) to limit hours of well testing and utilize noise abatement controls, 
would reduce this to a less-than-significant impact. 

Noise from Long-term Project Operations 

Impacts would the same as for the proposed project.  Alternative 2 would result in noise generated by 
periodic venting of the steam pipeline and well maintenance activities at the same sites as proposed 
and would exceed the 55 dBA County standard at noise-sensitive receptors.  Implementation of 
Mitigation Measures 5.4-3(a-b) would reduce this to a less-than-significant impact, same as for the 
proposed project.  Increased noise levels at the Bottle Rock Power Plant, transmission lines, and 
switchyard under Alternative 2 would be the same as for the proposed project and would not exceed 
levels established by the existing Conditional Use Permit. 

BIOLOGICAL RESOURCES 

Special-Status Plant Species 

Impacts would be similar to those of the proposed project.  Alternative 2 would result in the loss of 
special-status plants found on serpentine soils located in areas of proposed well pad construction.  This 
would be a significant impact.  Even with implementation of Mitigation Measures 5.5-1(a) and (b) that 
require construction surveys to identify and avoid or minimize impacts to these species and that 
require developing and implementing a revegetation plan, this impact would remain significant and 
unavoidable.  Alteration of the roadway along Glenbrook and Lee Roads could affect similar species; 
if present (see Mitigation Measure 6.0-2 below).   

Special-Status Wildlife Species 

Impacts would be similar to those of the proposed project.  Alternative 2 would adversely affect 
special-status wildlife species.  Direct and indirect impacts related to take and habitat loss could occur.  
However, implementation of Mitigation Measures 5.5-2(a) through (d) would reduce this impact to a 
less-than-significant level.  Alteration of the roadway along Glenbrook and Lee Roads could affect 
similar species; if present (see Mitigation Measure 6.0-2 below). 

Riparian Habitat or Other Sensitive Natural Communities 

Similar to the proposed project, clearing and grading (cut and fill) for the well pads and the access 
road (including bridge construction) connecting them could  directly affect riparian habitat and other 
sensitive communities, including mixed serpentine chaparral, mixed (non-serpentine) chaparral/scrub 
oak, chamise chaprarral, mixed oak woodland, and riparian woodland (see Exhibits 5.5-9 (a-b) and 
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5.5-11).  Implementation of Mitigation Measures 5.5-3(a) and (b) that would require avoidance of 
sensitive-plant communities to the extent possible, use of exclusion fencing, and restoration of graded 
areas outside of active drill pads and the access road would reduce impacts related to well-pad and 
access road between them to a less-than-significant impact.  However, since improvements to 
Glenbrook and Lee Roads are anticipated under this alternative, potentially significant impacts to 
biological resources could occur.  This includes removal of several large oak trees in order to widen 
Glenbrook Road, as illustrated in Exhibit 6.0-3 Surveys and restoration of graded areas adjacent to 
alternate access route would be required (see Mitigation Measure 6.0-2 below).  

Fill within Ephemeral Drainages 

Alternative 2 would result in the same fill of ephemeral drainages (i.e., potential waters of the U.S. and 
State; potential CDFG jurisdictional streams) as the proposed project from grading of proposed well 
pads.  This would be a significant impact.  Alteration of the alternative access roads could involve 
additional fill of ephemeral drainages and the impact would remain significant.   However, 
implementation of recommended mitigation measures 5.5-4(a) through (c) would reduce this impact to 
a less-than-significant level. 

Conflict with Local Policies 

Similar to the proposed project, Alternative 2 would result in the loss of or adversely affect both 
habitat (terrestrial and aquatic) and special-status species and would therefore conflict with policies of 
the Lake County General Plan and Cobb Mountain Area Plan listed in Section 5.5 Biological 
Resources.  Implementation of all biological resources-related mitigation measures would reduce 
identified impacts to a less-than-significant level, except with regard to special-status plant species.  
Since the impact to special-status plant species would be significant and unavoidable, conflicts with 
policies of the Lake County General Plan would also be significant and unavoidable. 

Mitigation Measure 6.0-2  The project sponsor shall retain a qualified biologist to conduct biological 
surveys along Glenbrook and Lee Roads and the graded or otherwise-affected areas needed for road 
improvements adjacent to the existing roadways outside of the alternate access route roads shall be 
restored per the detailed requirements listed under Mitigation Measure 5.5-3(b). 

Significance After Mitigation  Implementation of Mitigation Measure 6.0-2 and 5.5-3(b) would 
reduce impacts associated with biological resources along Lee and Glenbrook Roads to a less-than-
significant level. 

Responsibility and Monitoring  The project sponsor would be required to submit biological surveys 
of Glenbrook and Lee Roads to Lake County staff for review by their consultant and responsible 
agencies.  The County would be responsible to ensure that all recommended mitigation is enforced. 

HYDROLOGY AND WATER QUALITY 

Hydrology 

Similar to the proposed project, Alternative 2 would alter existing hydrological features and drainage 
patterns at the project site that would increase peak flows and could result in on- and off-site flooding.  
This would be a significant impact.  However, implementation of Mitigation Measures 5.6-1(a), 5.6-3, 
and 5.6-4 would reduce this impact to a less-than-significant level. 
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Water Quality 

Similar to the proposed project, Alternative 2 would result in soil erosion and sedimentation into High 
Valley Creek and other downstream water bodies from grading and construction activities at the 
project site and as related to alteration of the alternative roadways.  In addition, short-term 
construction activities could result in the release of hazardous materials, naturally occurring asbestos 
(NOA) or metals, construction waste discharge, resulting in the contamination of surface or 
groundwater.  This would be a significant impact. However, implementation of Mitigation Measures 
5.6-1(a-d), 5.6-2(b-c), and 5.6-3 that would require preparation and implementation of a Stormwater 
Pollution Prevention Program and other erosion and spill-prevention plans would reduce this impact to 
a less-than-significant level. 

Water Supply 

The impact on water supply would be the same as for the proposed project.  Use of the alternative 
access for the project would not require use of additional groundwater and would not affect water 
supply.  As with the project, Alternative 2 could reduce local groundwater supplies such that the 
production rate of preexisting nearby wells would drop to a level that would not support existing or 
planned uses.  While groundwater pumping during construction of the proposed pads and during the 
long-term operation of the proposed project would not result in a substantial adverse effect to High 
Valley Creek, groundwater pumping during the drilling phase of the proposed project could have a 
substantial adverse affect on surrounding wells.  This would be significant impact.  Implementation of 
Mitigation Measures 5.6-6(a-c) would reduce this impact to a less-than-significant level. 

HAZARDS AND HAZARDOUS MATERIALS 

Hazard to the Public or Environment 

The impact would be the same as that of the proposed project.  Alternative 2 would result in a hazard 
to the public or the environment could be created through the routine transport, use, or disposal of 
hazardous materials, including through reasonably foreseeable upset and/or accident involving the 
release of hazardous materials to the environment.  However, Alternative 2 would shift the transport of 
hazardous materials (and thus the risk of release) from High Valley Road to Glenbrook and Lee 
Roads.  This also would be a significant impact.  With implementation of Mitigation Measures 5.7-
1(a-dd) to be enforced by Lake County, the BLM, and CEC, this impact would be reduced to a less-
than-significant level. 

Worker Safety 

The impact would be the same as that of the proposed project.  Alternative 2 would expose workers to 
substantial safety risks.  This would be a significant impact.  However, with implementation of 
recommended Mitigation Measures 5.7-2(a-d) enforced by the BLM and CEC, this impact would be 
reduced to a less-than-significant level. 

Wildland Fires 

The impact would be similar to that of the proposed project.  Alternative 2 could result in a wildland 
fire started by project construction and operations or damage to proposed development from a natural 
wildfire.  Alteration of the alternative access roads could increase risk of wildland fires in those areas. 
While the project sponsor would implement fuel modification and/or brush clearance on adjacent 
terrain people could still be exposed to a substantial risk of loss, injury, or death involving wildland 
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fires.  This would be a significant impact.  Implementation of Mitigation Measures 5.7-3 and 5.7-1(b) 
would reduce this impact to a less-than-significant level. 

GEOLOGY, SOILS, AND SEISMICITY 

Seismicity 

The impact would be the same as that of the proposed project.  Alternative 2 would not result in new 
housing or structures that would be subject to the effects of large earthquakes.  Proposed geothermal 
development including well pads, access roads, bridges, and operating equipment would be 
constructed in compliance with the International Building Code (IBC) as it relates to earthquake 
hazards in order to minimize structure damage and injury to employees during an earthquake.  While 
proposed geothermal operations would induce small-magnitude seismic events, these would be minor 
compared to the large magnitude earthquakes typical of the region and would not cause public harm.  
Thus, this would be a less-than-significant impact. 

Soils 

The impact would be similar to that of the proposed project.  Exposure of structures or people, 
including the risk of loss, injury, or death from liquefaction, lateral spreading, or subsidence is not 
anticipated under Alternative 2.  However, several of the soil units in the project area are unsuitable 
for building due to high seepage potential and poor compatibility, which could result in damage to 
support structures (e.g., pipeline supports).  Thus, there would be a significant impact related to 
expansive soils, same as the proposed project.  Similarly, some soils in areas for alternative roadway 
modification may have limitations that pose these hazards.  Implementation of Mitigation Measures 
5.8-5(a-c) would reduce this impact to a less-than-significant level. 

Landslides 

The impact would be similar to that of the proposed project.  Seismically-induced landslides could 
occur at the proposed West Pad under Alternative 2.  This would be a significant impact.  Landslide 
hazards potentially could be present along the alternative access roads.  Implementation of Mitigation 
Measures 5.8-5(a-c) that would require geotechnical engineering and certified engineering geologist 
would reduce this impact to a less-than-significant level. 

Erosion and Loss of Topsoil 

The impact would be similar to that of the proposed project. Alternative 2 would require the 
excavation of approximately 270,000 cubic yards of soil at the project site.  Additional grading likely 
would be required for the alternative access roads and could result in soil erosion.  Substantial adverse 
effects associated with wind- or water-induced erosion could occur.  This would be a significant 
impact.  Implementation of Mitigation Measures 5.6-1(a-d) would reduce this impact to a less-than-
significant impact 

PUBLIC SERVICES, RECREATION, AND UTILITIES 

Alternative 2 would result in the same project components (i.e., well pads, pipelines, etc.) as the 
proposed BRP Steam Project with an alternate access route.  Since the provision of public services 
would not be dependent on the access road, impacts under this alternative would be the same as for the 
proposed project.  Alteration of the alternative access roads could require relocation of utility lines. 
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This would be a less-than-significant impact.  Forty-five additional employees and their families 
would not generate increased demand for fire protection, police protection, school services, utilities, 
wastewater treatment, solid waste, or recreation that would require additional public service facilities, 
and there would be no physical environmental impacts associated with such facility construction.  
Thus, there would be a less-than-significant public services impact. 

CULTURAL RESOURCES 

Resources Presumed Eligible for the National Register of Historic Places or California Register 
of Historical Resources 

The impact would be similar to that of the proposed project, construction or ground disturbance would 
occur that could adversely affect historical and cultural resources identified within the BRP Steam 
Project Area of Potential Effect (see Section 5.10 Cultural Resources for their description) that are 
presumed eligible for the California Register of Historical Resources or National Register of Historic 
Places.  Cultural resources also could be present along the alignment of alternative access roads, and 
the modification of the roads could result in damage to or loss of those resources (see Mitigation 
Measure 6.0-3 below).  Implementation of mitigation measures that would require avoiding cultural 
resources whenever feasible, retaining a qualified archaeologist to evaluate potentially significant 
resources for CEQA importance and eligibility under the California Register of Historical Resources 
or National Register of Historic Places, developing and implementing a Cultural Resources Treatment 
Plan, training construction personnel, and construction monitoring this impact would reduce this 
impact to a less-than-significant level. 

Subsurface Cultural Deposits and Human Remains 

Similar to the proposed project, construction or ground disturbance would occur that could adversely 
affect previously unknown subsurface cultural deposits that may exist within the project site.  Damage 
or destruction of potentially significant cultural resources and/or human remains would be a 
significant impact.  Implementation of mitigation measures that require construction training and 
reporting as well as stopping work and notification of findings would reduce subsurface cultural 
impacts related to well-pad and access road between them to a less-than-significant impact.   

Under Alternative 2, modifications to Glenbrook and Lee Roads would occur.  Cultural resources also 
could be present along the alignment of alternative access roads and their modification could result in 
damage to or loss of those resources.  These roads were not included in the Area of Potential Effect 
and have not been surveyed for the presence of cultural resources.  Cultural surveys would be 
necessary to ensure both archeological and historical surface and subsurface cultural resources would 
not be adversely affected.  The following mitigation would be required. 

Mitigation Measure 6.0-3  Cultural resource surveys shall be conducted along Glenbrook and Lee 
Roads, and any findings along the alternate access route shall be reviewed and addressed per the 
requirements listed under Mitigation Measure 5.10-1(a-c). 

Significance After Mitigation  Implementation of Mitigation Measure 6.0-3 and Mitigation Measure 
5.10-1(a-c) would reduce this impact to a less-than-significant level.   

Responsibility and Monitoring  The project sponsor would be required to submit cultural surveys of 
Glenbrook and Lee Roads to Lake County staff for review by the County’s consultant and responsible 
agencies.  The County would be responsible to ensure that all recommended mitigation is enforced. 
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VISUAL RESOURCES 

Visual Quality and Character 

Alternative 2 would result in the same project components (i.e., well pads, pipelines, etc.) as the 
proposed BRP Steam Project but with an alternate access route.  Glenbrook Road and Lee Road are 
existing roads and required modifications would not result in substantial visual/aesthetic changes to 
these roads.  Therefore, visual impacts under Alternative 2 would be the same as for the proposed 
project and involve removal of existing vegetation, followed by cutting and filling the site and the 
presence of large drilling rigs (for initial and replacement wells) and construction equipment that 
would be visually apparent and incompatible with the projects site and its environs.  Impacts to public 
views from public roads would be less-than-significant as they are located at some distance 
filtered/screened by vegetation and topography.  Measures agreed to by the project sponsor would 
reduce impacts to private views, which are beyond the purview of CEQA, in the vicinity of the project 
site.  Thus, this would be a less-than-significant impact. 

Adverse aesthetic effects associated with discontinued use/abandonment would be less-than-
significant, same as for the proposed project.  Required site restoration by the project sponsor and 
bonding by the County would ensure adequate resources would be available to dismantle and 
revegetate the project site. 

Nighttime Lighting 

Impacts associated with nighttime lighting during construction and operations would be the same as 
for the proposed project.  Substantial new lighting for the alternative roadway modifications would not 
be anticipated.  Implementation of Mitigation Measure 5.11-5 for the proposed project that would 
require preparation and implementation of a lighting plan, which would reduce this impact to a less-
than-significant level. 

SOCIOECONOMICS AND ENVIRONMENTAL JUSTICE 

Alternative 2 would result in the same project components (i.e., well pads, pipelines, etc.) as the 
proposed BRP Steam Project with an alternate access route.  The change to Glenbrook Road from 
High Valley Road as the project access under this alternative would have no substantial adverse effect 
on socioeconomics and environmental justice as related to the project area and Lake County.  
Therefore impacts would be the same as for the proposed project.  Impacts associated with direct or 
indirect adverse effects on personal and local income and employment, changes in geothermal 
royalties and property taxes paid to the County and State, and disproportionate effects to minorities or 
public health are not anticipated and would be less than significant. 

ABILITY OF ALTERNATE ACCESS ROUTE ALTERNATIVE TO MEET THE PROJECT OBJECTIVE 

As stated in “Project Objectives/Purpose and Need” in Section 3.2 Proposed Project, the project 
objective is “to increase the electrical production and output at the existing Bottle Rock Power Plant to 
its designed and permitted level of 55 megawatts (MW) gross.”  Alternative 2 could meet this 
objective, because it would construct additional well pads, wells, and new steam and injection 
pipelines on the BRP GeoResource Leasehold that would be needed to bring additional geothermal 
resource to the power plant to increase the plant’s output to 55 MW gross.  However, BRP does not 
have easement rights to use Glenbrook Road, and there is no guarantee that BRP could secure the 
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easement.  As a result, Alternative 2 may not be feasible, and BRP’s project objective would not be 
met if the easements were not obtained.  

6.3 ALTERNATIVE 3 – ALTERNATE WELL-PAD LOCATIONS 

INTRODUCTION 

This alternative entails relocation of the proposed well pads and in conjunction, modification of the 
proposed access road and pipeline alignments.  The relocated components would also be located in the 
same leasehold as the proposed project and in the same general area of development.  All other aspects 
of project well development and operation would remain as proposed.  

This alternative was developed in conjunction with the project sponsor and County staff in response to 
the initial environmental impact analyses of the proposed project in order to achieve the following 
objectives:  

• Reduce the area of surface disturbance;  

• Reduce/avoid significant air quality and biological resources impacts associated with disturbance 
of serpentinite soils and loss of special-status plant species; 

• Reduce the amount of land requiring a zoning change; 

• Reduce the amount of groundwater needed for serpentine dust emission mitigation; 

• Eliminate the need to import soil to the site; and  

• Avoid fill of waters of the U.S. and State. 

As described in Sections 5.3 Air Quality and Climate Change and 5.5 Biological Resources, 
disturbance of serpentinite containing soils would result in emissions of asbestos-laden dust and the 
loss of endemic special-status plant species.  Required mitigation for dust would require substantial 
amounts of groundwater for dust control from an existing well.  Recommended measures to replace 
special-status plant species associated with serpentine soils would not adequately mitigate for their 
loss as survivorship rates for mitigation plantings have been historically low.  As described in Impact 
5.5-1 Special-Status Plant Species, this would be a significant unavoidable impact under the proposed 
project.  

The alternate West Pad location would substantially reduce the amount of ephemeral hillside drainages 
that would need to be graded for the pads.  These drainages are classified as Waters of the US and 
State. 

In addition, County staff proposed to reduce the amount of land needed to be rezoned from “PDR” to 
“RL” to accommodate the project.  Moving both proposed pads farther south would allow the area 
needed to be rezoned to also be shifted south, thereby reducing the acreage of the rezone area.    

The total area of surface disturbance would be reduced by about a three-quarter acre.  Because of the 
steep topography, the amount of surface disturbance for the alternate pads and roads could not be 
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substantially reduced, but the proposed 22.51 acres of proposed total disturbance was reduced to 21.74 
acres for the alternative.  

Alternative 3 would also result in elimination of the need to import 20,000 cubic yards of soil to the 
site, because the topographic alteration for the alternative pad locations would result in more cut and 
less fill.  The alternative pad locations would result in excess fill material that would be available for 
use as fill for the existing Francisco and Coleman sumps, consistent with the Sump Closure Plan 
recently approved by the California Regional Water Quality Control Board.  This would reduce the 
amount of temporary project construction traffic along the residential portion of High Valley Road, as 
compared to the proposed project, since import of soil from off-site sources would not be necessary, 
and excess soil generated from construction of the alternative pads would be transported to the 
existing three well pad sumps instead of off site via High Valley Road.  

ALTERNATE PAD LOCATIONS 

Exhibit 6.0-4 describes the proposed ground disturbance and cut and fill quantities while Exhibit  
6.0-5 shows the location of the proposed alternate pads.  The Alternate East Pad would move 
approximately 585 feet directly to the south of the East Pad of the proposed project, as measured from 
the northwest corner to the northwest corner, respectively.  The Alternate West Pad would move 
approximately 490 feet to the southeast of the West Pad of the proposed project, as measured from the 
northwest corner to the northwest corner, respectively.   

Exhibit 6.0-4 
Proposed Ground Disturbance and Cut and Fill Quantities 

Project Component 
Ground 

Disturbance 
(acres) 

Proposed Cut 
(cubic yards) 

Proposed Fill 
(cubic yards) 

Alternate West Pad 9.69 107,300 27,314 
Alternate East Pad 7.51 114,323 77,948 
Access Road 4.54 17,100 24,100 

Total 21.74 238,723 129,362 

Sources: BRP, June 7, 2010. 
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Exhibit 6.0-5
Location of Alternate Pads
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Analysis of Alternative 3 

INTRODUCTION 

Since the locations of the proposed well pads and a portion of the access road would change from 
those of the proposed project, most impacts under this alternative would be the same as for the 
proposed project except for impacts that would be location dependent (i.e., related to ground 
disturbance or distance to sensitive receptors).  Except for grading locations and amounts, construction 
and operational activities would be the same as for the proposed project.  Construction and operational 
access would be from High Valley Road, same as the proposed project.  Land use conflicts are also 
discussed because this alternative would reduce the amount of land needed to be rezoned to “RL”. 

LAND USE, POPULATION, AND HOUSING 

All land uses under Alternative 3 would be the same as that for the proposed project.  Only the 
locations of proposed components and a small reduction in surface disturbance area would be different 
from those of the proposed project.   

The alternative pad locations reduce the land area needed to be rezoned from 115 acres to 
approximately 60 acres, as illustrated in Exhibits 6.0-6(a) and 6.0-6(b).  This is because the 
alternative pad locations would shift in a southerly direction, closer to the existing “RL” zoning 
property.  Also, the length of the proposed steam pipeline would be reduced due to the shift of the 
pads to the south, further reducing the amount of land needed to be rezoned. 

While identified mitigation measures for the proposed project would reduce impacts associated with 
land use conflicts (e.g., noise and traffic) to a less-than-significant level, the alternative pad locations 
further reduce the rezone area.  Impacts associated with population, housing, and employment would 
be the same as for the proposed project; less than significant. 

TRAFFIC AND CIRCULATION 

Level of Service 

Construction Phase 

Similar to the proposed project, Alternative 3 would generate additional trips by construction-related 
vehicles.  However, Alternative 3 would result in fewer truck trips to dispose of excavated soil as it is 
anticipated that most of the soil can be used and retained onsite as fill.  Construction of the alternative 
pad locations would reduce the amount of truck traffic using High Valley Road, as there would no 
longer be the need to import 20,000 yards of soil from an off-site source, and the excess soil from the 
alternative pads construction could be utilized for the Sump Closure Plan at the existing well pad 
sumps.  Alternative 3 would result in approximately 2,000 less double load dump truck trips for 
project construction  if 20,000 cubic yards of fill had to be imported to the site as proposed (based on 
1,000 full loads in at 20 yards per load, and 1,000 empty truck trips heading back out).  As with the 
proposed project, the number of trips would result in less-than-significant LOS impacts to Bottle Rock 
Road, High Valley Road, Rabbit Valley Road, and the Bottle Rock Road/High Valley Road 
Intersection.   



Source: Lake County Community Development Department, September 2010.
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Alternative 3 would generate fewer truck trips by construction-related vehicles as less fill would have 
to be imported to the site, however, the percentage of construction vehicles (i.e., trucks) to passenger 
vehicles would increase by 40 and 50 percent on High Valley Road and Rabbit Valley Road, 
respectively.  Identified mitigation measures would reduce this impact to a less-than-significant level. 

Operational Phase 

Operational traffic would be the same as the proposed project under Alternative 3.  Operations would 
generate additional trips by vehicles related to long-term operation of the proposed project.  The 
number of trips would result in less-than-significant LOS impacts to Bottle Rock Road, High Valley 
Road, Rabbit Valley Road, and the Bottle Rock Road/High Valley Road Intersection.   

Traffic Safety 

Construction Phase 

The impact would be the same as the proposed project, but reduced under Alternative 3.  Because 
construction truck traffic would be reduced by approximately 2,000 truck trips, a commensurate 
reduction in traffic safety hazard would result in construction traffic on High Valley Road and Rabbit 
Valley Road.  The nature of the safety hazard for the public and construction workers traveling along 
these roads would be the same as for the proposed project and construction truck traffic overall would 
increase.  This would be a significant impact, although reduced in severity.  Recommended Mitigation 
Measures 5.2-6 and 5.2-8 for the proposed project would reduce this impact to a less-than-significant 
level.   

Sufficiency of Local Roads to Accommodate Construction Vehicles 

Same as the proposed project, Alternative 3 would result in deliveries of large construction and/or 
drilling equipment that would create safety hazards on project area roadways if project vehicles exceed 
weight limitations of the transportation facility, or if project roadway designs do not conform to local 
road design standards.  Construction is expected to result in extra-large size vehicles on all study 
roadways that could exceed roadway design limits.  Same as the proposed project this would be a 
significant impact.  However, wear and tear on roads would be reduced under this alternative due to 
fewer truck trips than are proposed.  Recommended Mitigation Measures 5.2-6 and 5.2-8 would 
reduce this impact to a less-than-significant level. 

Operational Phase 

The impact on traffic safety would be the same as that of the proposed project.  Alternative 3 would 
result in the same traffic from employee vehicles associated with proposed operations and 
maintenance activities.  Such traffic could adversely affect traffic safety along High Valley Road and 
Rabbit Valley.  This would be a potentially significant impact, same as the proposed project.  
Mitigation Measures 5.2-6 and 5.2-8 would reduce this impact to a less-than-significant level. 

NOISE 

Noise along Access Roads 

The noise impact along access roads would be reduced compared to the project during construction 
because fewer truck trips would be needed for fill transport.  Alternative 3 would generate more noise 
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than existing conditions from construction vehicles traversing High Valley Road to reach the proposed 
well-pad sites.  Noise levels would be the same as those of the proposed project, but the frequency of 
noise events would be reduced.  Therefore, this would be a less-than-significant impact.   

Similar to the proposed project, increased traffic from operation of the proposed project would not 
generate traffic noise levels that exceed the County’s 55-dBA CNEL standard at noise-sensitive 
receptors and/or expose noise-sensitive receptors to a substantial increase in noise levels relative to the 
existing ambient level.  This impact would be less than significant.   

Noise from Well Pad Development 

Alternative 3 would generate noise and ground vibration from construction of the well pads, access 
road, and steam pipelines that are the same as that of the proposed project.  Under Alternative 3, the 
Alternate East Pad would be moved directly south from the location of the East Pad of the proposed 
project.  The distance to Residence 3 (occupied by Fidge) would be the same as for the proposed 
project while the Alternate East Pad would be located further from Residences 1 and 2 (occupied by 
Jadiker and Mahnke, respectively).  The Alternate West Pad would move farther from Residences 1, 2, 
and 3. 

Therefore, noise impacts to sensitive receptors from construction of the alternate well pads would be 
the same as proposed to Residence 3 but reduced for Residences 1 and 2 for construction and drilling 
operations. 

Alternative 3 would result in the same well drilling and testing activities (both from initial and 
replacement wells over the life of the project) that would generate noise levels that would exceed the 
County standard (see Exhibit 5.4-11) at nearby noise-sensitive receptors (i.e., residences).  As 
described above the alternate pad locations would result in the same impacts to Residence 3 but would 
be less for residences 1 and 2.  Same as the proposed project, implementation of Mitigation Measures 
5.4-1(a-b) to limit hours of well testing and utilize noise abatement controls, would reduce this impact 
to a less-than-significant impact under Alternative 3.   

Noise from Long-term Project Operations 

The operations noise impacts would be the same as the proposed project, Alternative 3 would result in 
noise generated by periodic venting of the steam pipeline and well maintenance activities that would 
exceed the 55 dBA County standard at noise-sensitive receptors.  As described above the alternate pad 
locations would result in the same impacts to Residence 3 but would be less for residences 1 and 2; 
nonetheless a significant impact would result. 

Implementation of 5.4-3(a-b) would reduce this to a less-than-significant impact, same as for the 
proposed project.  Noise levels at the Bottle Rock Power Plant, transmission lines, and switchyard 
under Alternative 3 would be the same as for the proposed project and would not exceed levels 
established by the existing Conditional Use Permit. 

AIR QUALITY AND CLIMATE CHANGE 

Conflict with Applicable Air Quality Plan 

The impact would be the same as for the proposed project.  Alternative 3 would be consistent with air 
quality policies of the Lake County General Plan.  The Lake County Planning Commission and/or 
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Board of Supervisors will make the final determination of the project’s consistency with General Plan 
policies.   

Criteria Pollutants 

Construction Phase 

Similar to the proposed project, Alternative 3 would result in emissions of criteria pollutant and 
fugitive dust from mobile sources (e.g., construction traffic), grading, and drilling activities.  Although 
reduced grading and import of fill would occur under this alternative, even with implementation of 
Mitigation Measure 5.3-2 for the control of fugitive dust and mobile source emissions, a significant 
and unavoidable impact related to criteria pollutants from well drilling (specifically NOx and PM10 and 
PM2.5 emissions) would occur. 

Operational Phase 

Similar to the proposed project, criteria pollutant emissions would result from the use of gasoline-
fueled maintenance vehicles and a back-up, propane-fired emergency generator.  As shown in Exhibit 
5.3-10 in Section 5.3 Air Quality and Climate Change, the criteria pollutant emissions would not 
exceed the BAAQMD daily or annual mass-based CEQA significance thresholds for operations; 
therefore, this would be a less-than-significant impact. 

Toxic Air Contaminants 

Construction Phase 

Similar to the proposed project, toxic air contaminants would result from well drilling, grading, and 
construction truck traffic.  Toxic air contaminants would include diesel particulate matter from diesel 
fueled construction vehicles, equipment, and drilling rigs.  Sensitive receptors (i.e., residences) would 
not be exposed to DPM emissions generated from well drilling activities due to their distance from the 
project site.  However, sensitive receptors located along High Valley Road could be exposed to DPM 
emissions associated with construction truck traffic.  However, Alternative 3 would substantially 
reduce the number of truck trips required to import fill soil. 

Sensitive receptors could be exposed to hydrogen sulfide, ammonia, arsenic, and mercury emissions 
associated with steam releases from well venting during drilling and flow testing.  Even with 
implementation of Mitigation Measure 5.3-5 for the control of mobile source emissions and hydrogen 
sulfide detection and abatement, this alternative would have a significant and unavoidable impact 
related to hydrogen sulfide and arsenic emissions, same as the proposed project. 

Disturbance of asbestos-containing soils from drill cuttings and grading activities would be 
substantially reduced by the alternate locations of the proposed well pads that would largely avoid 
such soils.  This impact would be mitigated to a less-than-significant level by Mitigation Measure 5.3-
4, presented in Section 5.3 Air Quality and Climate Change, which would require preparation and 
implementation of an Asbestos Hazard Dust Abatement Plan.   

Operational Phase 

Similar to the proposed project, toxic air contaminant emissions would result from use of gasoline-
fueled maintenance vehicles and a back-up, propane-fired emergency generator.  However, with 
implementation of recommended mitigation measures, exposure of sensitive receptors to these 
emissions would be a less-than-significant impact. 
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Even with implementation of Mitigation Measure 5.3-9, NH3 and arsenic emissions from infrequent 
well start up and shutdown may cause unavoidable localized short-term impacts.  While these impacts 
are short-term and transient in nature, these pollutants have the potential to cause acute health 
problems based on short-term exposure and, therefore, as with the proposed project, operating TAC 
emissions from well start up and shutdown would be a significant unavoidable impact. 

Greenhouse Gases 

Greenhouse gas emissions that would result from Alternative 3 would the same or similar to that of the 
proposed project as described in Section 5.3 Air Quality and Climate Change for both construction 
and operational phases.  Greenhouse gas emissions under this alternative would be below BAAQMD 
significance thresholds for GHG emissions and/or avoid or displace the generation of approximately 
37 MW of electricity by other means such as natural gas or coal combustion, which have higher GHG 
emissions than the BRP Steam Project.  Therefore, as with the proposed project, GHG emissions from 
project operations under this alternative would result in a less-than-significant impact. 

BIOLOGICAL RESOURCES 

Special-Status Plant Species 

Alternative 3 was designed to reduce or avoid significant unavoidable impacts associated with loss of 
special-status plant species on serpentine soils identified in Impact 5.5-1 Special Status Plant Species 
in Section 5.5 Biological Resources.  Accordingly, the alternate pad locations are located 
predominately outside of serpentine plant communities identified in Exhibit 5.5-11.   

Therefore, unlike the proposed project, Alternative 3 would avoid or substantially reduce the loss of 
special-status plants found on serpentine soils located near areas of proposed well pad construction.  
With implementation of Mitigation Measures 5.5-1(a) and (b) that require construction surveys to 
identify and avoid or minimize impacts to these species and that require developing and implementing 
a revegetation plan, this impact would be reduced to a less-than-significant level. 

Special-Status Wildlife Species 

Impacts would be the same as those of the proposed project.  Alternative 3 would adversely affect 
special-status wildlife species.  Direct and indirect impacts related to take and habitat loss could occur.  
However, implementation of Mitigation Measures 5.5-2(a) through (d) would reduce this impact to a 
less-than-significant level. 

Riparian Habitat or Other Sensitive Natural Communities 

Similar to the proposed project, Alternative 3 would result in clearing and grading for the well pads 
and access road that could directly affect riparian habitat and other sensitive communities, including 
mixed serpentine chaparral, mixed (non-serpentine) chaparral/scrub oak, chamise chaparral, mixed oak 
woodland, and riparian woodland (see Exhibits 5.5-9 (a-b) and 5.5-11).  A reduction of 0.77 acres of 
habitat disruption would occur in comparison to the proposed project.  Nonetheless, the impact would 
be significant.  Implementation of Mitigation Measures 5.5-3(a) and (b) that would require avoidance 
of sensitive plant communities to the extent possible, use of exclusion fencing, and restoration of 
graded areas outside of active drill pads and the access road would reduce impacts related to well-pad 
and access road between them to a less-than-significant impact.   
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Fill within Ephemeral Drainages 

Alternative 3 would result in fill of ephemeral drainages (i.e., potential waters of the U.S. and State; 
potential CDFG jurisdictional streams) as the proposed project from grading of alternate well pads.  
As shown in Exhibit 6.0-5, the alternate pad locations would result in substantially fewer linear feet of 
fill of ephemeral drainages as compared to the proposed project: 551 linear feet less of fill for the West 
Pad, and approximately 1,800 linear feet less for the East Pad.  While this would still be a significant 
impact, implementation of Mitigation Measures 5.5-4 (a) through (c) and obtainment of permit 
approvals from USACE, RWQCB, and CDFG would reduce this impact to a less-than-significant 
level. 

Conflict with Local Policies 

Similar to the proposed project, Alternative 3 would result in the loss of or adversely affect both 
habitat (terrestrial and aquatic) and special-status species and would therefore conflict with policies of 
the Lake County General Plan and Cobb Mountain Area Plan listed in Section 5.5 Biological 
Resources.  The alternate well pad locations and implementation of all biological resources-related 
mitigation measures would reduce identified impacts to a less-than-significant level.  Therefore, unlike 
the proposed project, conflicts with policies of the Lake County General Plan under Alternative 3 
would be less than significant.  

HYDROLOGY AND WATER QUALITY 

Hydrology 

Similar to the proposed project, Alternative 3 would alter existing hydrological features and drainage 
patterns at the project site that would increase peak flows and could result in on- and off-site flooding.  
Alternative 3 would result in impacts that would be similar to or less than those of the proposed 
project as fewer drainages would be filled under this alternative (see discussion above under “Fill 
within Ephemeral Drainages” under Biological Resources.  However, this would still be a significant 
impact, same as the proposed project.  Implementation of Mitigation Measures 5.6-1(a), 5.6-3, and 
5.6-4 would reduce this impact to a less-than-significant level. 

Water Quality 

Similar to as the proposed project, Alternative 3 would result in soil erosion and sediment discharge 
into High Valley Creek and other downstream water bodies from grading and construction activities.  
In addition, short-term construction activities could result in the release of hazardous materials, 
naturally occurring asbestos (NOA) or metals, construction waste discharge, resulting in the 
contamination of surface or groundwater.  Alternative 3 would result in more grading for cuts, but less 
grading for fill materials.  The total amount of grading (combination of cuts and fills) would be 
420,000 cubic yards for the proposed project, and 368,085 under Alternative 3.  The total ground 
disturbance for the alternative pads, including the access road would be 21.74 acres, as compared to 
22.51 acres for the proposed project with a commensurate reduction in soil erosion hazard and 
potential soil discharge into waterways.  Due to the slight reduction in surface area disturbance, and 
because the alternative pads would contain much more cut surface area than compacted fill surface 
area, than the proposed project, impacts would be reduced compared to those of the proposed project 
(see Exhibits 3.0-5 and 6.0-3 for comparison).  Soil erosion rates on cut surfaces (in this case cut into 
bedrock) are generally less than erosion rates on fill surfaces.  However, this would still be a 
significant impact.  Implementation of Mitigation Measures 5.6-1(a-d), 5.6-2(b-c), and 5.6-3 that 
would require preparation and implementation of a Stormwater Pollution Prevention Program, on-site 
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inspections during all earth moving activities, and other erosion and spill-prevention plans would 
reduce this impact to a less-than-significant level. 

Water Supply 

Alternative 3 could reduce local groundwater supplies such that the production rate of preexisting 
nearby wells would drop to a level that would not support existing or planned uses.  However, 
Alternative 3 would use less groundwater than would the proposed project as water for serpentinite 
dust mitigation would be substantially reduced.  The amount of water needed for serpentine dust 
mitigation for construction of the West Pad is estimated to be 50,000 gallons per day for the proposed 
project, over a course of approximately 150 days per year (see Exhibit 5.6-3) and would not be 
needed for this alternative.  

As for the proposed project, groundwater pumping during construction of the proposed pads and 
during the long-term operation of the proposed project would not result in a substantial adverse effect 
to groundwater supplies.  However, groundwater pumping during the drilling phase of the proposed 
project could have a substantial adverse affect on surrounding wells.  This would be significant 
impact.  Implementation of Mitigation measures 5.6-6 (a-c) would reduce this impact to a less-than-
significant level. 

HAZARDS AND HAZARDOUS MATERIALS 

Hazard to the Public or Environment 

Impacts would be the same as for the proposed project, although hazardous serpentinite emissions 
would be reduced under Alternative 3.  Alternative 3 would result in a hazard to the public or the 
environment could be created through the routine transport, use, or disposal of hazardous materials, 
including through reasonably foreseeable upset and/or accident involving the release of hazardous 
materials to the environment.  Similar to the proposed project, this would be a significant impact.  
With implementation of Mitigation Measures 5.7-1(a-dd) to be enforced by Lake County, the BLM, 
and CEC, this impact would be reduced to a less-than-significant level. 

Worker Safety 

Similar to the proposed project, Alternative 3 would expose workers to substantial safety risks.  This 
would be a significant impact.  However, with implementation of recommended Mitigation Measures 
5.7-2(a-d) enforced by the BLM and CEC, this impact would be reduced to a less-than-significant 
level. 

Wildland Fires 

Similar to the proposed project, Alternative 3 could result in a wildland fire started by project 
construction and operations or damage to proposed development from a natural wildfire.  While the 
project sponsor would implement fuel modification and/or brush clearance on adjacent terrain people 
could still be exposed to a substantial risk of loss, injury, or death involving wildland fires.  This 
would be a significant impact.  Implementation of Mitigation Measures 5.7-3 and 5.7-1(b) would 
reduce this impact to a less-than-significant level. 
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GEOLOGY, SOILS, AND SEISMICITY 

Seismicity 

The impacts would be the same as those of the proposed project.  Alternative 3 would not result in 
new housing or structures that would be subject to the effects of large earthquakes.  Proposed 
geothermal development including well pads, access roads, bridges, and operating equipment would 
be constructed in compliance with the International Building Code (IBC) as it relates to earthquake 
hazards in order to minimize structure damage and injury to employees during an earthquake.  While 
proposed geothermal operations would induce small-magnitude seismic events, these would be minor 
compared to the large magnitude earthquakes typical of the region and would not cause public harm.  
Thus, this would be a less-than-significant impact. 

Soils 

The impacts would be the same as those of the proposed project.  The exposure of structures or people, 
including the risk of loss, injury, or death from liquefaction, lateral spreading, or subsidence is not 
anticipated under Alternative 3.  However, several of the soil units in the project area are unsuitable 
for building due to high seepage potential and poor compatibility, which could result in damage to 
support structures (e.g., pipeline supports).  Thus, there would be a significant impact related to 
expansive soils, same as the proposed project.  Implementation of Mitigation Measures 5.8-5(a-c) 
would reduce this impact to a less-than-significant level. 

Landslides 

Similar to the proposed project, seismically-induced landslides could occur at the proposed West Pad 
under Alternative 3.  This would be a significant impact.  Implementation of Mitigation Measures 5.8-
5(a-c) that require geotechnical engineering and certified engineering geologist would reduce this 
impact to a less-than-significant level. 

Erosion and Loss of Topsoil 

The total ground disturbance for the alternative pads, including the access road would be 21.74 acres, 
as compared to 22.51 acres for the proposed project.  There would be a commensurate reduction in 
surface soil erosion hazard compared to the proposed project.  Alternative 3 would require more 
excavation than would the proposed project: 238,000 cubic yards of cut as opposed to 150,000 cubic 
yards of cut under the proposed project.  However, the amount of fill that would be needed for 
Alternative 3 would be considerably less: 129,362 cubic yards instead of 270,000 cubic yards for the 
proposed project.  The total amount of grading (combination of cuts and fills) would be 420,000 cubic 
yards for the proposed project, and 368,085 under Alternative 3, thus, the overall amount of grading 
would be approximately 52,000 cubic yards less for Alternative 3.  Regardless of the reduced amount 
of overall grading activities, substantial adverse effects associated with wind- or water-induced erosion 
could occur.  This would be a significant impact.  Implementation of recommended Mitigation 
Measures 5.6-1(a-d) would reduce this impact to a less-than-significant level. 

PUBLIC SERVICES, RECREATION, AND UTILITIES 

Alternative 3 would result in the same project components (i.e., well pads, access road, pipelines, etc.) 
as the proposed BRP Steam Project.  Since the provision of public services would not be dependent on 
the location of the alternate pads, impacts under this alternative would be the same as for the proposed 
project.  Forty-five additional employees and their families would not generate increased demand for 
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fire protection, police protection, school services, utilities, wastewater treatment, solid waste, or 
recreation that would require additional public service facilities, and there would be no physical 
environmental impacts associated with such facility construction.  Thus, there would be a less-than-
significant public services impact. 

CULTURAL RESOURCES  

Resources Presumed Eligible for the National Register of Historic Places or California Register 
of Historical Resources 

As described in Section 5.10 Cultural Resources, there are four cultural sites within or near the APE 
for the proposed project: BRP-1, CA-LAK-106, CA-LAK-1080, and CA-LAK-1099.  Under 
Alternative 3, these sites plus seven additional sites are located within or near the APE for this 
alternative’s proposed design: BRP-2, BRP-3, BRP-4, CA-LAK-608, CA-LAK-609, CA-LAK-610, 
and CA-LAK-974H.  The projects sponsor’s cultural resources consultant, ASI, evaluated all 11 sites 
relative to the project design under Alternative 3 for their eligibility for the California or National 
Registers.  Potential impacts from project construction and operation are analyzed relative to these 
sites proximity to proposed project features.   

BRP-1 represents the remains of a small wooden bridge with two loose-laid field stone footings 
imbedded into the banks of High Valley Creek.  What remains of the bridge are the two footings and a 
single-log beam that formed the means by which planks were laid to construct a roadway across the 
watercourse.  The age of the bridge could not be determined from the archaeological remains but the 
absence of cut nails suggests a post 1900 date of construction.  Historical research establishes that the 
Coleman family logged the area in the early 1900s and at least some of their lumber was used to 
construct bridges in Lake and Napa counties.  Inasmuch as the structure is located on what was 
Coleman land, it is possible the Coleman family built the bridge and owned the structure indicated on 
topographic map. 

Under the project design of Alternative 3, BRP-1 although within the APE, would not be directly 
affected by any project activity.  The site was determined to be ineligible for either California or 
National registers and therefore no site-specific recommendations are warranted. 

BRP-2 is a spatially dispersed secondary trash deposit representing one or a few episodes of 
secondary disposal consistent with use by a single family, small farm, or similar household with a 
likely age range of c 1920 to 1929.  A small mound on non-native gravel lacking cultural materials 
near the south side of the archaeological site probably represents a separate disposal episode dumped 
on the site of artifacts probably unrelated to initial deposition. 

Under the project design of Alternative 3, BRP-2 although within the APE, would not be directly 
affected by project implementation.  The site was judged ineligible for either California or National 
Registers; therefore, no site-specific recommendations are warranted. 

BRP-3 is a secondary disposal site representing one or a few disposal episodes.  The archaeological 
site has no direct association with any of the families known to have lived in the study area before 
1960; thus the archaeological deposit lacks clear historical associations.  Most of the cultural materials 
identified from BRP-3 appear to date from c 1950s-1969, based on identified beer cans in conjunction 
with consistent dates for the other materials present.  The range of probable use period suggests that 
BRP-3 represents more than one depositional episode the earliest of which likely occurred in the early 
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1950s.  With the exception of shell casings, identified cultural materials are consistent with general 
household remains.   

Under the project design of Alternative 3, BRP-3 although within the APE, would not be directly 
affected by the any project activity.  Since the site was judged ineligible for the California or National 
Registers, no site-specific recommendations would be warranted. 

BRP-4 is a secondary disposal site representing one or a few disposal episodes.  The cultural materials 
present at this relatively undisturbed archaeological deposit are consistent with a single-family 
household likely dating in c 1940-1955. 

Under the project design of Alternative 3, BRP-4 although within the APE, would not be directly 
affected by any project activity.  As the site was judged ineligible for the California or National 
Registers, no site-specific recommendations would be warranted. 

CA-LAK-605 is a spatially extensive lithic scatter of obsidian, chert, and basalt debitage, including 
flakes, tools, and projectile points.  This prehistoric site was judged eligible for inclusion on the 
National Register of Historic Places after site-specific investigation. 2 3  No archaeological data exists 
to refute this assessment, therefore, CA-LAK-605 is presumed eligible for the California Register of 
Historical Resources as it likely possesses information that would help refine the local and regional 
cultural chronology and the cultural practices of indigenous people in the High Valley area.  
Prehistoric sites of this type have a demonstrable value to California archaeology. 4 

Under the project design of Alternative 3, CA-LAK-605 is within the APE adjacent to either side of 
High Valley Road north of the existing power plant.  The proposed new steam pipeline would be 
located approximately 125 feet west of the archaeological site.  Although there would be no 
anticipated direct affects, the site could suffer indirect effects by extended and intensive use of the 
High Valley locality for steam production.  Indirect effects could result from casual collection of 
artifacts, driving motor vehicles on the surface of the deposit, and or thinning brush and trees.  Fencing 
of this site is recommended prior to project construction, if approved.   

CA-LAK-608 is a dense, spatially confined scatter of obsidian flakes and artifacts located on a 
slightly sloping hillside above High Valley Creek that likely represents primarily stone tool 
manufacturing and repair debris.  The site is a prehistorically recent archaeological deposit exhibiting 
a dense scattering of obsidian flakes and artifacts on the surface to approximately eight inches.  The 
primary cultural material is Mt. Konocti obsidian that exists in sufficient quantities to warrant further 
studies.  The absence of non-chipped stone material relating to subsistence activities argues against the 
deposit representing a seasonal or temporary campsite.  The archaeological site represents a limited 
range of human behavior over a span of time representing perhaps one thousand years and has yielded 
sufficient information to make it eligible for both the California and National Registers. 
                                                      

2  Cultural Resource Portions for the Notice of Intent for the Geothermal Power Plant Site High Valley Creek, Francisco 
Unit Leasehold of The Geysers Region, Lake County, California. In Cultural Resource Studies in the High Valley Creek, 
Francisco Unit Leasehold of The Geysers Region, Lake County, California. Report S-1223, on file at the Northwest 
Information Center, Frederickson D., 1978. 

3  A Cultural Resources Study for the Proposed Exploratory Geothermal Well Sites and Access Roads on the Federal 
Binkley Leasehold (CA 5632), Lake County, California. Report  S-2638, on file at the Northwest Information Center, 
Sonoma State University, Rohnert Park, CA, Origer, T. M., 1981. 

4  The North Coastal Region, Fredrickson, D., 1984. 
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Under the project design of Alternative 3, CA-LAK-608 although within the APE, would not be 
directly affected by any project activity.  The nearest project features are High Valley Road 16 feet to 
the south and an existing steam pipeline to the Bottle Rock Power Plant 26 feet to the west-northwest.  
It is anticipated that the proposed new steam pipeline between the Francisco Pad and the power plant 
would either be located on top of the existing pipeline or the existing pipeline would be replaced with 
a larger diameter pipeline, using the existing support pilings.  Therefore no ground disturbance would 
be required in this area.  However, if footings of the existing pipeline would have to be upgraded, 
replaced, or enlarged to accommodate the new pipeline, or if the new pipeline would be located 
adjacent to the existing, new ground disturbance could result in adverse effects to CA-LAK-608.  
Fencing of this site is recommended prior to project construction, if approved.  

CA-LAK-609 appears to represent a single purpose archaeological site, possibly focused on resource 
procurement, since there was a lack of chipping waste that one would expect to find at tool 
manufacturing and repair station.  The 26-inch deep archaeological deposit appears to have been used 
primarily during the last 500 years but thicker hydration bands for both Borax Lake and Mt. Konocti 
obsidian suggested as much as 2,000 or more years of use/occupation.  Origer and Fredrickson 
evaluated the California and National Registers eligibility of CA-LAK-609 judging the site eligible for 
inclusion on both. 5   

Given the project design of Alternative 3, and plotting the archaeological site as it was mapped in 
1981, CA-LAK-609 is bisected by the existing paved road to the Bottle Rock Power Plant and the 
existing steam pipeline from the Francisco Pad to the power plant.  When ASI examined the surface of 
the archaeological site, it appeared that that portion of CA-LAK-609 bisected by the pipeline and road 
was destroyed after 1981 since no cultural material east of the steam pipeline was observed.  ASI 
found no cultural materials east of the steam pipeline while investigation of BRP-2 just east 
discovered a single obsidian flake.  Based on that investigation, ASI established a new boundary for 
CA-LAK- 609, west of the steam pipeline.  The revised boundary includes BRP-2.  This modification 
of the archaeological site boundary leaves CA-LAK-609 within the APE but in a location that would 
not be affected by project developments under Alternative 3. 

The nearest existing project feature to CA-LAK-609 is the existing steam pipeline to the Bottle Rock 
Power Plant located approximately 39 feet to the east.  The existing road to the Bottle Rock Power 
Plant is east of the steam pipeline It is anticipated that proposed steam pipeline, would either be 
located on top of the existing pipeline from the Francisco Pad to the Bottle Rock Power Plant, or that 
this segment of pipeline would be replaced with a larger diameter pipeline and that no ground 
disturbance would be required in this area.  However, if footings of the existing pipeline would have to 
be upgraded, replaced, or enlarged to accommodate the new pipeline, or if the new pipeline would be 
located adjacent to the existing, new ground disturbance could result in adverse effects to CA-LAK-
609.  Fencing of this site is recommended prior to project construction.  

CA-LAK-610 yielded a large quantity of cultural materials to depths of 26 inches with a probable 
function relating to resource procurement and possible hunting.  The archaeological site appears to 
have been used primarily during the last 500 years but thick hydration bands for both Borax Lake and 
Mt. Konocti obsidian suggested as much as 2,000 or more years of use/occupation. 

                                                      

5  A Cultural Resources Study for the Proposed Exploratory Geothermal Well Sites and Access Roads on the Federal 
Binkley Leasehold (CA 5632), Lake County, California. Report  S-2638, on file at the Northwest Information Center, 
Sonoma State University, Rohnert Park, CA, Origer, T. M., 1981. 
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The California Register eligibility of CA-LAK-610 was never determined; as the archaeological site 
was destroyed by construction associated with the Bottle Rock Power Plant, and so cannot be 
evaluated.  ASI inspected the reported location of CA-LAK-610 and found no archaeological remains.  
The absence of a cultural resource at the mapped located suggests it was in fact destroyed.  The site 
was judged to be no longer eligible for inclusion on the National Register.  Inasmuch as the site has 
been destroyed by approved power plant development, the cultural resource cannot be further affected.  
Therefore, CA-LAK-610 requires no further consideration in the planning process. 

CA-LAK-974H exhibits historical activity including a picnic area with tables and a fire pit, remains of 
a small wooden structure, a depression representing a possible structure, an apple orchard with six 
trees, and two improved natural springs. 

Given that this location is well outside of the APE, ASI did not evaluate CA-LAK-974H for its 
California Register eligibility.  The boundary for the site as it was recorded by Stillinger and 
Fredrickson was re-established with the recognition that what remains of the archaeological site lays at 
this site’s western end: the entire eastern three quarters of CA-LAK-974H is not historic beyond that 
the picnic area was used by the Coleman family since at least the 1920s but the facility that presently 
exists is modern.  While CA-LAK-974H was judged to possess the necessary physical integrity and 
that it had the potential to yield important archaeological information, it was not evaluated for its 
National Register eligibility of the historical complex. 

This site is transected north to south by a paved utility road and a modern picnic area occupies an 
older picnic grounds.  The Bottle Rock Power construction office is located approximately 130 feet 
northwest of the recorded archaeological site boundary.  There are several utility structures 
immediately south of the archaeological site.  The steam pipeline from the Francisco Pad to the Bottle 
Rock Power Plant is approximately 148 feet to the northwest across High Valley Creek.  Use of a 
potion of this archaeological site as a picnic ground would continue and given its location and 
topographically near level condition, it will undoubtedly continue to be used for various purposes that 
could damage the small remaining intact part of the archaeological site.  The only “archaeological” 
part of the recorded site includes the apple trees and a possible former structure location at the far 
western end and this is outside of the APE but the boundary as described in 1978 extends therein.  
Fencing of this portion of the site is recommended prior to project construction, if approved. 

CA-LAK-1180.  In spite of the extensive and intensive surface inspections in 2009 and 2010 to locate 
this site, ASI was only able to discover one obsidian flake in the mapped location of CA-LAK-1180.  
Possible explanations for this include that Origer and Fredrickson (1981) may have mapped CA-LAK-
1180 in the wrong location or perhaps land development activities occurring before the current 
leaseholder controlled the Binkley Lease area destroyed the archaeological site.   

Today, the mapped area of CA-LAK-1180 is an extensive, dense brush field but when it was first 
recorded in 1979, the locality had been recently burned over, which improved ground visibility.  
Origer and Fredrickson described CA-LAK-1180 in 1981 as a spatially large archaeological site 
exhibiting a light scattering of obsidian chipped stone including projectile points, and, cutting and 
scraping tools covering 330 feet by 245 feet.  Owing to lack of sediment built up, Origer and 
Fredrickson suggested that CA-LAK-1180 had minimal subsurface archaeological potential.  
Archaeologists collected formed artifacts from CA-LAK-1180 and it is possible the archaeological site 
never contained more then what was collected.  It was determined that CA-LAK-1180 does not exist 
anywhere within the APE.  Therefore a California Register evaluation is not possible.  Although the 
archaeological site was judged eligible by Origer and Fredrickson for the National Register, the fact it 
is no longer located within the APE renders an evaluation moot. 
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Under the project design of Alternative 3, the mapped location of CA-LAK-1180 is within the APE, 
but outside the direct area of effect.  As ASI was unable to locate CA-LAK-1180 within the APE, it 
would be reasonable to expect that there would be no adverse affects to this site.  Therefore, no site-
specific recommendations for CA-LAK-1180 are necessary since it is not within the APE. 

CA-LAK-1199 is a small prehistoric site covering 82 square feet; the deposit is described as a lithic 
scatter and possible anthrosol exhibiting obsidian flakes.  ASI was unable to locate this site in its 
mapped location despite extensive and intensive surface inspections in 2009 and 2010.  

Possible explanations for this include that Origer and Fredrickson (1981) may have mapped CA-LAK-
1180 in the wrong location or perhaps land development activities occurring before the current 
leaseholder controlled the Binkley Lease area destroyed the archaeological site.  The site does not 
exist within the APE.  Therefore, an evaluation for the eligibility for the California Register is not 
possible.  While Origer and Fredrickson judged the site eligible for inclusion in the National Register, 
an assessment is not possible as the site is not in its recorded location or anywhere within the APE.   

Under the project design of Alternative 3, the mapped location of CA-LAK-1199 is outside the direct 
area of effect.  Inasmuch as the site cannot be located within the APE, it would be reasonable to 
conclude that there would be no adverse affects on the archaeological deposit.  Therefore, no site-
specific recommendations for CA-LAK-1180 are necessary. 

Conclusion 

Substantial adverse impacts could occur to CA-LAK-605, CA-LAK-608, CA-LAK-609, and CA-
LAK-974H with implementation of Alternative 3.  However, implementation of Mitigation Measures 
5.10-1(a-e) would require site avoidance and fencing, preparation of a Cultural Resources Treatment 
Plan, construction personnel training, and construction monitoring.  If site avoidance was determined 
to be infeasible, evaluation of eligibility for the California Register of Historical Resources or National 
Register of Historic Places would be required.  Similar to the proposed project, recommended 
mitigation measures would reduce potential impacts to a less-than-significant level.   

Potential Subsurface Cultural Deposits and Human Remains 

Similar to the proposed project, Alternative 3 could result in impacts to previously unknown 
subsurface cultural deposits, including human remains.  Mitigation Measures 5.10-2(a) and (b) would 
require training of construction personnel to identify such deposits during grading and construction 
activities and proper reporting procedures to Lake County staff.  Similar to the proposed project this 
would be a less-than-significant impact with mitigation incorporation. 

VISUAL RESOURCES 

Visual Quality and Character 

Similar to the proposed project, Alternative 3 would require the removal of existing vegetation, 
followed by cutting and filling the site and the presence of large drilling rigs and construction 
equipment that would be visually apparent and incompatible with the projects site and its environs.  
Alternative 3 would result in the Alternate East Pad being located on the east side of the ridgeline near 
the intersection of High Valley Road and Lee Road as compared to the west side of the ridgeline under 
the proposed project.  While this would make the Alternate East Pad more visible to private views 
from residences along High Valley Road, public views from public roadways (e.g., SR 175) would 
still be filtered by vegetation and topography from a substantial distance so as to not result in a 
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substantial adverse effect.  While adverse effects to private views from project implementation could 
occur, private views are outside the purview of CEQA. 

Once construction is complete and areas outside of the well pads and access road are revegetated, 
visual impacts would be limited to the cuts, fills, pads, roads, pipelines and eight to ten replacement 
wells anticipated over a 30-year operational timeline.  Given the context of the overall mountainous, 
vegetated area that already contains Bottle Rock Power Plant facilities, these replacement wells would 
result in less-than-significant impacts to the existing visual quality from public views.  In addition, 
measures agreed to by the project sponsor would reduce impacts to private views, which are beyond 
the purview of CEQA, in the vicinity of the project site.  Thus, this would be a less-than-significant 
impact, same as the proposed project. 

Nighttime Lighting 

Similar to the proposed project, there would be temporary impacts related to new lighting used for 
construction activities.  Construction activities, with the exception of drilling operations, would be 
limited by Lake County to the hours between 7:00 AM and 10:00 PM, seven days per week.  
Therefore, during the winter months, construction activities occurring early and late in the day would 
involve the use of construction vehicle lights and other construction site lighting.  Given the temporary 
nature of construction activity at the project site, such lighting would not result in a substantial adverse 
change to the visual quality of the area.  But once well pad construction activities are complete, each 
well pad would contain various structures and facilities that would be lit at night for security or 
maintenance purposes.  If not designed properly, these lighting systems would be disruptive to nearby 
land uses, hindering enjoyment of the area’s high quality nighttime visibility and contributing light 
pollution to an area that is relatively free of light pollution.  Therefore, long term use of lighting 
equipment at the project site would be a significant impact.  However, with implementation of 
Mitigation Measure 5.11-5 that requires preparation and implementation of a lighting plan, this impact 
would be reduced to a less-than-significant level. 

ABILITY OF ALTERNATIVE 3 (ALTERNATE WELL PAD LOCATIONS) TO MEET THE PROJECT 
OBJECTIVE 

As stated in “Project Objectives/Purpose and Need” in Section 3.2 Proposed Project, the project 
objective is “to increase the electrical production and output at the existing Bottle Rock Power Plant to 
its designed and permitted level of 55 megawatts (MW) gross.”  The Alternate Well Pad Locations 
Alternative would meet this objective, because it would construct additional well pads, wells, and new 
steam and injection pipelines on the BRP GeoResource Leasehold that would be needed to bring 
additional geothermal resource to the power plant to increase the plant’s output to 55 MW gross. 

6.4 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM FURTHER 
CONSIDERATION 

Section 15126.6(c) of the CEQA Guidelines states that an EIR “should also identify any alternatives 
that were considered by the lead agency but rejected as infeasible during the scoping process and 
briefly explain the reasons underlying the lead agency’s determination.”  A feasible alternative is 
defined as one where development could occur in a reasonable period of time taking into account 
economic, legal, social, and technological factors.  Factors considered in determining the feasibility of 
alternatives include site suitability for development, economic viability, availability of infrastructure, 
general plan consistency, other plans or regulatory limitations, jurisdictional boundaries, and an 
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applicant’s ability to acquire the site.  Because CEQA requires analysis of a range of reasonable 
alternatives that would feasibly attain most project objectives, only infeasible alternatives that would 
not meet a majority of project objectives would be dismissed. 

Several alternatives to the proposed project that were considered but rejected included the following: 
single well pad alternative and phased development of two well pads.  These alternatives were rejected 
because a single pad was found not to be feasible to reach the steam resource under a large portion of 
the leasehold.  Due to the depths of the steam in this area, directional drilling cannot reach a 
substantial portion of the leasehold from one pad.  In addition, the geographic center of the leasehold 
contains High Valley Creek.  Phased development of the two well pads was rejected because it would 
extend the construction period considerably, thereby extending the time period where impacts from 
noise and traffic would occur. 

6.5 ENVIRONMENTALLY SUPERIOR ALTERNATIVE 

On the basis of the discussion of the proposed project and the three alternatives, the EIR finds that the 
No Project Alternative (Alternative 1) would be the environmentally superior alternative, as it would 
avoid or minimize the environmental impacts associated with construction and operation of the 
proposed project. 

The CEQA Guidelines (section 15126[d]) states that if the environmentally superior alternative is the 
No Project Alternative, the EIR shall also identify an environmentally superior alternative among the 
other alternatives.  Based on a comparison of the environmental impacts of the alternatives, 
Alternative 3 is superior to the proposed project due to the alternate well-pad locations that would 
avoid biological resources and air quality impacts identified for the proposed project.  Specifically, 
Alternative 3 would avoid disturbance of special-status plants, avoid disturbance of serpentine soils, 
reduce truck trips associated with hauling fill, reduce groundwater consumption for serpentine dust 
mitigation, reduce the area of surface disturbance and reduce the amount of land needed to be rezoned 
to “RL”. 

Alternative 3 would not provide roadway and emergency vehicle access as safe as that proposed under 
Alternative 2.  However, traffic safety and emergency access impacts of Alternative 3 would be 
reduced to a less-than-significant level.  Further, there is no guarantee that BRP would be able to 
obtain the easements to access the alternative roads under Alternative 2.  Therefore, Alternative 3 with 
the inclusion of the proposed mitigation measures would be the environmentally superior alternative.  
Exhibit 6.0-7 summarizes the impacts of the BRP Steam Project and each of the three alternatives. 

Alternatively, a combination of Alternative 2 and 3 could be selected by the County Planning 
Commission and Board of Supervisors if the project sponsor could acquire easements to use 
Glenbrook Road as the access road for the proposed BRP Steam Project.  Combining these alternatives 
would reduce impacts associated with biological resources and air quality (Alternative 3) with traffic 
safety and emergency access (Alternative 2).   
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Exhibit 6.0-7 
Impact Comparison between Alternatives  

Impact Proposed 
Project 

Alternative 
1 

Alternative 
2 

Alternative 
3 

Land Use 

 Land Use Conflicts LTS NI = 
LTS 

= 
LTS 

 Population, Housing, and Employment LTS NI = 
LTS 

= 
LTS 

Traffic and Circulation 

 Level of Service – Construction LTS NI = 
LTS 

< 
LTS 

 Level of Service – Operations LTS NI = 
LTS 

= 
LTS 

 Traffic Safety – Construction LTS/M NI < 
LTS/M 

< 
LTS/M 

 Traffic Safety – Operation LTS/M NI = 
LTS/M 

= 
LTS/M 

 Sufficiency of Local Roads to 
 Accommodate Construction Vehicles 

LTS/M NI = 
LTS/M 

= 
LTS/M 

Air Quality and Climate Change 

 Conflict with Local Policies LTS/M NI = 
LTS 

= 
LTS 

 Criteria Pollutants – Construction SU NI = 
SU 

= 
SU 

 Criteria Pollutants – Operations LTS NI = 
LTS 

= 
LTS 

 Toxic Air Contaminants – Construction SU NI = 
SU 

< 
SU 

 Toxic Air Contaminants – Operations SU NI = 
SU 

= 
SU 

 Greenhouse Gases – Construction LTS NI = 
LTS 

< 
LTS 

 Greenhouse Gases – Operations LTS NI = 
LTS 

= 
LTS 

Noise 

 Noise along Access Routes LTS NI = 
LTS 

< 
LTS 

 Noise from Well-Pad Development LTS/M NI = 
LTS/M 

=< 
LTS/M 
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Impact Proposed 
Project 

Alternative 
1 

Alternative 
2 

Alternative 
3 

 Noise from Project Operation LTS/M NI = 
LTS/M 

=< 
LTS/M 

Biological Resources 

 Special-Status Plant Species SU NI = 
SU 

< 
LTS/M 

 Special-Status Wildlife Species LTS/M NI = 
LTS/M 

= 
LTS/M 

 Riparian Habitat or Other Sensitive 
 Natural Communities 

LTS/M NI = 
LTS/M 

< 
LTS/M 

 Fill of Ephemeral Streams LTS/M NI = 
LTS/M 

< 
LTS/M 

 Conflict with Local Policies SU NI = 
SU 

< 
LTS/M 

Hydrology and Water Quality 

 Water Quality LTS/M NI = 
LTS/M 

< 
LTS/M 

 Hydrology LTS/M NI < 
LTS/M 

< 
LTS/M 

 Water Supply LTS/M NI = 
LTS/M 

< 
LTS/M 

Hazardous Materials 

 Hazard to the Public or the Environment LTS/M NI = 
LTS/M 

= 
LTS/M 

 Worker Safety LTS/M NI = 
LTS/M 

< 
LTS/M 

 Wildland Fires LTS/M NI = 
LTS/M 

= 
LTS/M 

Geology and Soils 

 Seismicity LTS NI = 
LTS 

= 
LTS 

 Soils LTS/M NI = 
LTS/M 

= 
LTS/M 

 Landslides LTS/M NI = 
LTS/M 

= 
LTS/M 

 Erosion and Loss of Topsoil LTS/M NI = 
LTS/M 

< 
LTS/M 

Public Services, Recreation, and Utilities 

 Public Services LTS NI = 
LTS 

= 
LTS 
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Impact Proposed 
Project 

Alternative 
1 

Alternative 
2 

Alternative 
3 

 Recreation LTS NI = 
LTS 

= 
LTS 

 Energy Utilities LTS NI = 
LTS 

= 
LTS 

 Wastewater Treatment Demand LTS NI = 
LTS 

= 
LTS 

 Non-Hazardous Solid Waste LTS NI = 
LTS 

= 
LTS 

Cultural Resources 

 Historic Resources LTS/M NI = 
LTS/M 

= 
LTS/M 

 Subsurface Cultural Deposits and Human 
 Remains 

LTS/M NI = 
LTS/M 

= 
LTS/M 

Visual Resources 

 Visual Character and Quality LTS NI = 
LTS 

> 
LTS 

 Nighttime Lighting LTS/M NI = 
LTS/M 

= 
LTS/M 

Socioeconomics and Environmental Justice 

 Personal and Local Income and 
 Employment 

LTS/B NI = 
LTS 

= 
LTS 

 Geothermal Royalties and Property 
 Taxes 

LTS/B NI = 
LTS 

= 
LTS 

 Environmental Justice LTS NI = 
LTS 

= 
LTS 

SU = Significant Unavoidable (impact would remain significant even with implementation of mitigation measures) 
S = Significant (impact would be less-than-significant with implementation of mitigation measures) 
LTS = Less-Than-Significant 
NI = No Impact 
/M = with Mitigation 
B beneficial (NEPA determination only) 
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7.0 IMPACT OVERVIEW 

This section includes an evaluation of the potential cumulative and growth-inducing impacts that 
would result from the proposed BRP Steam Project as required by Sections 15355 and 15126.2(d) of 
the CEQA Guidelines, respectively.  A discussion of significant irreversible environmental changes 
which would be caused by the project is also presented in accordance with CEQA Guidelines 
Section 15126.2(c).  

7.1 CUMULATIVE IMPACTS 

Both CEQA and NEPA require the consideration of cumulative impacts for a proposed action or 
project.  According to the CEQA Guidelines (Section 15355), a “cumulative impact refers to two or 
more individual effects which, when considered together, are considerable or which compound or 
increase other environmental impacts. 

• The individual effects may be changes resulting from a single project or a number of separate 
projects; and 

• The cumulative impact from several projects is the change in the environment which results from 
the incremental impact of the project when added to other closely related past, present, and 
reasonably foreseeable probable future projects.  Cumulative impacts can result from individually 
minor but collectively significant projects taking place over a period of time.” 

The CEQ Regulations for Implementing NEPA (40 CFR 1508.7) define a cumulative impact as “the 
impact on the environment which results from the incremental impact of the action when added to 
other past, present, and reasonably foreseeable future actions regardless of what agency (federal or 
non-federal) or person undertakes such other actions.  Cumulative impacts can result from individually 
minor collectively significant actions taking place over a period of time.”   

Cumulative Projects – Environmental Setting / Affected Environment 

GEOTHERMAL PROJECTS 

Recent Past Projects 

There are two cumulative geothermal projects identified by the BLM: the Geysers Power Company’s 
(GPC) Buckeye and Wildhorse projects.  These steam field development projects are located in The 
Geysers, southwest of the proposed BRP Steam Project site and were approved by Sonoma County in 
2009. 1 2  These projects are currently under construction.   

                                                      

1  Mitigated Negative Declaration for the Buckeye Development Project, Sonoma County Permit and Resource 
Management Department, adopted June 15, 2009. 
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The Wildhorse project involved approval of a Use Permit to add up to three new well pads, each 
approximately two acres in size and 12,600 feet of new access corridors including roads, steam 
pipelines and a 21-kilovolt electrical distribution line as part of the Wildhorse Steam Field.   

The Buckeye project will result in 21 geothermal wells on five new drill pads, and develop 
approximately ten acres and 2500 feet of new roads.  GPC will construct 6,750 feet of new access 
corridors for steam pipelines and similar geothermal infrastructure.  The steam field development will 
connect to existing power plants or be used for general resource development including water 
recharge. 

Currently Proposed or Reasonably Foreseeable Projects 

Although no other geothermal projects are currently proposed or reasonably foreseeable at this time by 
either the County or the BLM staff, future geothermal projects (either new or for expansion of existing 
operations) could be developed in the project area, consistent with the area’s designation by local, 
State, and federal agencies as a geothermal resource.  Any impact analysis of future projects would be 
speculative at this time; however, future projects would undergo environmental review at the time they 
are proposed.   

RESIDENTIAL, COMMERCIAL, AND OTHER DEVELOPMENT PROJECTS 

Land uses and development (e.g., residential and commercial) would occur over time, consistent with 
the Lake County General Plan.  Some additional residential development would occur on existing 
parcels of record, and future resort development is possible in the area, subject to CEQA review and 
conditional use permit approval.  These impacts were partially analyzed at the program level in the 
Lake County General Plan EIR, and future speculative projects in the vicinity of the BRP Steam 
Project could require additional environmental review  

Cumulative Projects – Impact Assessment 

LAND USE, POPULATION AND HOUSING 

Identified land use conflicts (e.g., noise, traffic safety, and air emissions, etc.) between residential uses 
and geothermal construction and operations of the proposed project would be limited to project site, its 
surroundings, and local private roads (e.g., High Valley Road).  Given the distance to the Wildhorse 
and Buckeye geothermal projects in Sonoma County, the BRP Steam Project would not make a 
cumulatively considerable contribution to a cumulative impact associated with land use conflicts.  
Project implementation would result in a small increase in the permanent workforce (approximately 
five workers and their families) and thus would not make a cumulatively considerable contribution to 
cumulative population and housing impacts.  Future projects would undergo environmental review at 
the time they are proposed. 

                                                                                                                                                                      

2  Mitigated Negative Declaration for the Wildhorse Development Project, Sonoma County Permit and Resource 
Management Department, adopted June 12, 2009. 
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TRAFFIC AND CIRCULATION 

The Wildhorse and Buckeye projects, located in Sonoma County, would not use the same private 
roads as the proposed BRP Steam Project during project construction and cumulative impacts to Bottle 
Rock Road and its intersection with High Valley Road are not anticipated.  Future residential and 
other development in the project area would be consistent with that described in the Lake County 
General Plan, (i.e., low density, rural residential development).  Therefore, analysis of future projects 
in this EIR / EA would be speculative.  Impacts identified in Section 5.2 Traffic and Circulation 
were limited to safety issues during the construction phase and would be confined to the project area 
and access routes.  Additional traffic from future operation would not create a substantial number of 
vehicle trips or adversely affect level of service on project area roadways.  Accordingly, the proposed 
project would not make a cumulatively considerable contribution to a cumulative traffic and 
circulation impact. 

AIR QUALITY AND CLIMATE CHANGE 

The BRP Steam Project would result in impacts associated with construction- and operational-related 
impacts for criteria air pollutants and toxic air contaminants, as well as exposure to asbestos-
containing soils, odors and “pink steam”.  While many of these impacts were determined to be 
significant and impacts from well testing and venting would be significant and unavoidable, adverse 
effects would be localized to the project vicinity as identified pollutants disperse in short distances.  
The Wildhorse and Buckeye projects are located at a sufficient distance from the from the proposed 
BRP Steam Project site such that project construction and operations would not result in a cumulative 
effect.  Future land uses and development in the project vicinity would be low-density residential and 
other land uses that would not likely result in substantial adverse effects to air quality.   

Although the CO2e emissions from the power plant would exceed the BAAQMD significance 
threshold of 10,000 MT per year, putting the GHG emissions from the Bottle Rock Power Plant into 
perspective is important.  The project would allow the power plant to increase power output from 
approximately 18 MW to 55 MW, thus either avoiding or displacing the generation of approximately 
37 MW of electricity by other means.  Most power in California is currently generated by natural gas 
or coal combustion, both of which have higher GHG emissions per MW-hour produced than the Bottle 
Rock Power Plant would have.  The GHG emissions associated with the avoided or displaced 
generation is estimated at 162,000 MT per year. 3  When GHG emissions of the avoided or displaced 
generation are taken into consideration, the project would facilitate 37 MW of electricity generation 
with a net avoidance of GHG emissions of 125,000 MT per year CO2e.  When GHG emissions 
associated with the avoided or displaced generation is taken into consideration, the project would not 
make a cumulatively considerable contribution to a cumulative GHG emissions impact.   

NOISE 

Noise and vibration are localized phenomena that decrease in level rapidly with distance.  Thus, a 
cumulatively considerable noise or vibration impact would only due to local development in the 
project vicinity.  The Wildhorse and Buckeye projects are located a considerable distance from the 
                                                      

3  GHG emissions from 37 MW of avoided or displaced generation was calculated assuming 8,760 hours per year at full 
load (i.e., 37 MW) and an emission rate of 1,100 pounds per MW-hour, based on the SB 1368 emission performance 
standard of 1,100 pounds per MW-hour.  The emission performance standard was used in the estimate as this is the 
maximum emission rate allowed by California for new generation. 
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from the proposed BRP Steam Project site such that project construction and operations would not 
result in a cumulative noise impact.  Future residential and other development in the project area 
would be consistent with that described in the Lake County General Plan: low-density, rural-
residential development.  As a result, the project would not make a cumulatively considerable 
contribution to a cumulative noise impact. 

BIOLOGICAL RESOURCES 

Implementation of the proposed project would result in impacts to special-status plant and wildlife 
species, riparian habitat, sensitive natural communities, waters of the U.S. and State, and movement of 
wildlife.  Ground disturbance of approximately 22.51 acres would result in significant unavoidable 
impacts to special-status plant species associated with serpentine soils.  However, this impact would 
be localized to the project vicinity and not result in an extirpation of any species.  Impacts to 
biological resources (e.g., loss of habitat, sensitive plant species, raptors) of the Wildhorse and 
Buckeye projects were reduced to less-than-significant levels with incorporation of mitigation 
measures and were similarly localized to the project vicinity.  Those projects, in addition to the BRP 
Steam Project incrementally add to habitat fragmentation but the overall effects would be less-than-
cumulatively considerable as these projects are located sufficiently far away from the BRP Steam 
Project site and would not have substantial effects on the same species that occur in the project area.   

The cumulative impact of development in Lake County would be dependent on the degree to which 
sensitive biological resources are protected or mitigated.  Further environmental review of 
development proposals in the county would ensure that these resources are protected and properly 
managed in order to prevent substantial adverse effects.  While cumulative development would 
contribute to an incremental reduction in special-status plant and wildlife species habitat, loss of 
riparian habitat, effects on sensitive natural communities, and wildlife connectivity, with 
implementation of the recommended mitigation measures, the proposed project would not make a 
cumulatively considerable contribution to a cumulative biological resources impact.  

WATER QUALITY AND HYDROLOGY 

Cumulative residential and geothermal projects in the High Valley watershed, together with the 
proposed project could contribute to cumulative hydrology and water quality impacts to High Valley 
Creek including adverse effects to water quality from erosion and siltation, flooding from fill of 
drainages and increases in impervious surfaces.  However, there are no identified downstream projects 
in the High Valley watershed that would contribute to a cumulative effect. 

The Wildhorse and Buckeye projects are located in a different watershed and at sufficient distance 
from the project site that impacts to water quality (identified as less-than-significant) would not 
contribute to a cumulative impact.  With implementation of recommended mitigation measures, the 
proposed project would not make a cumulatively considerable contribution to a cumulative hydrology 
and water quality impact. 

HAZARDS AND HAZARDOUS MATERIALS 

Implementation of the proposed project could result in the release of hazardous materials during 
construction (e.g., well drilling and well testing) and geothermal operations activities.  These impacts 
would be localized to the project site.  The Wildhorse and buckeye geothermal projects are located at 
sufficient distance such that similar activities would not result in a cumulative effect.  Adherence to 
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federal, State, and local hazardous materials regulations, and through implementation of mitigation 
measures enforced by the BLM, County, and the California Energy Commission would ensure that the 
proposed project would not result in a cumulatively considerable contribution to a cumulative 
hazardous materials impact.   

GEOLOGY, SOILS, AND SEISMICITY 

Identified impacts/environmental consequences related to geology, soils, and seismicity are typical of 
similar sites in Lake County.  Implementation of the proposed project would result in impacts 
associated with seismic ground shaking, soil erosion, and others (see Section 5.8 Geology, Soils, and 
Seismicity).  These impacts would be confined to the project site and would be reduced to less-than-
significant levels with implementation of the recommended mitigation measures and adherence to 
applicable construction standards.  Impacts related to geology and soils of the Wildhorse and Buckeye 
projects as well as future geothermal and development projects consistent with the Lake County 
General Plan would also be limited to their respective project sites and would be reduced with similar 
mitigation measures.  The Wildhorse and Buckeye projects would result in induced seismicity similar 
in magnitude to that of the BRP Steam Project but given the distance to those projects a substantial 
cumulative effect would not be expected.  Therefore, the proposed project would not make a 
cumulatively considerable contribution to a cumulative geology, soils, and seismicity impact. 

PUBLIC SERVICES, RECREATION AND UTILITIES 

The proposed project would not substantially increase the local population, and the effects of 
construction relating to the new steam field would be temporary and would only last the term of the 
construction.  Based on communication with South Lake County Fire Department, current staffing 
levels, equipment, and facilities are adequate to accommodate the project’s demand for fire protection.  
According to the Lake County Sheriff’s Department, current staffing levels, equipment, and facilities 
are adequate to accommodate the project’s demand for law enforcement services.  The small increase 
in the permanent workforce (approximately five workers and their families) would be accommodated 
by one of the three school districts servicing the Cobb area, and would not substantially increase 
demand for parks and recreational facilities.  The Wildhorse and Buckeye projects are located in 
Sonoma County and would not be anticipated to affect Lake County services or vice versa.  Therefore, 
the proposed project would not make a cumulatively considerable contribution to a cumulative impact 
associated with the provision of public services, recreation, and utilities. 

CULTURAL RESOURCES 

As cultural resources impacts are typically limited to the proximity of development, the Wildhorse and 
Buckeye geothermal projects as well as future (and as of yet unidentified) cumulative geothermal 
projects and / or residential and other development consistent with the Lake County General Plan 
would likely not compound or increase the severity of impacts from implementation of the proposed 
project.  Consistent with County regulations and the CEQA Guidelines, future projects would be 
subject to environmental review and the project sponsors would be required to take appropriate 
measures to avoid or mitigate identified impacts in order to preserve cultural resources.  Therefore, the 
proposed project would not make a cumulatively considerable contribution to a cumulative cultural 
resources impact.  
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VISUAL RESOURCES 

Although an analysis of cumulative impacts to visual resources would be speculative, it is unlikely that 
any significant cumulative adverse effect would result from the incremental impact of the proposed 
project when combined with existing development or future land uses and development consistent 
with the Lake County General Plan.  The Wildhorse and Buckeye projects are located at sufficient 
distances from the proposed project site in different viewsheds on opposite sides of Mayacmas crest, 
as they are not visible from the BRP Project Site, no cumulative effects would occur in either 
viewshed. 

Except for short-term, construction-related impacts, the proposed project would not substantially 
degrade the area’s visual quality permanently.  Mitigation measures identified in Section 5.11 Visual 
Resources would reduce identified short-term construction impacts to a less-than-significant level.  
Therefore, the proposed BRP Steam Project would not make a cumulatively considerable contribution 
to a cumulative visual resources impact. 

SOCIOECONOMICS AND ENVIRONMENTAL JUSTICE 

The BRP Steam Project would have an overall positive socioeconomic impact on Lake County 
through creation of local jobs during construction, purchase of local materials where possible, and 
generation of significant annual tax revenue for the County to support public services such as schools 
fire protection, etc.  Although the Wildhorse and Buckeye projects in Sonoma County could employee 
a small number of Lake County residents, they would not contribute to tax revenues and services in 
Lake County.  

Impacts associated with environmental justice, direct or indirect effects on personal and local income 
and employment, and geothermal royalties and property taxes paid to Lake County and the State of 
California were determined to be less than significant.  Although no cumulative geothermal projects 
were identified by the BLM or the County, it is unlikely that the BRP Steam Project would make a 
cumulatively considerable contribution to a cumulative socioeconomic or environmental justice 
impact. 

7.2 GROWTH-INDUCING IMPACTS 

Section 15126.2(d) of the CEQA Guidelines requires an EIR to discuss the growth-inducing impact of 
the Project.  Specifically, the EIR shall “discuss the ways in which the proposed project could foster 
economic or population growth, or the construction of additional housing, either directly or indirectly, 
in the surrounding environment.”  Projects which could remove obstacles to population growth must 
also be considered in this discussion. 

As discussed in Chapter 3.0 Description of the Proposed Project / Proposed Action, 45 temporary 
workers would be hired during project construction.  The project sponsor would use local labor in 
Lake County, which has one of the highest unemployment rates in the state.  Five permanent 
employees would be hired to operate the proposed facilities.  Because a small number of new 
permanent workers would be hired, the project would not induce substantial population growth in an 
area, nor would it substantially increase demand for housing.  While the new employees could 
generate a minor increase in demand for public services and utilities if they relocated to Lake County 
from outside the area, it is possible that the new workers may already live in Lake County, which has a 
skilled labor force with experience constructing, drilling, and operating geothermal facilities.  
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Additionally, the project would not provide any infrastructure that would indirectly induce substantial 
population growth.  

The proposed BRP Steam Project would expand the existing geothermal steamfield of the Bottle Rock 
Power Plant in order to supply additional steam and increase the amount of power generated from 
approximately 18 MW to 55 MW.  While the project would increase the amount of energy generated 
at the Bottle Rock Power Plant, it would not induce growth in the area.  The additional energy would 
go to the electrical grid that provides electricity to residents and businesses throughout northern 
California, and could be used in lieu of electricity generated from other sources.  Therefore, the project 
would not result in direct growth or induce substantial growth in the region.  Potential effects are 
considered less than significant. 

7.3 IRREVERSIBLE OR IRRETRIEVABLE COMMITMENT OF RESOURCES 

Uses of nonrenewable resources during the initial and continued phases of the project may be 
irreversible, since a large commitment of such resources makes removal or nonuse thereafter unlikely.  
In addition, irreversible damage can result from environmental accidents associated with the project.  
Irretrievable commitments of resources should be evaluated to assure that such current consumption is 
justified.” 

Implementation of the proposed project would expand the existing geothermal steam field of the 
Bottle Rock Power Plant in order to supply additional steam and increase the amount of power 
generated from approximately 18 MW to 55 MW.  Development of the proposed project would 
constitute a long-term commitment to a more intensive use of the site for geothermal energy 
production.  The geothermal resources would be used for energy production.  Eventually these 
resources would be expected to diminish over time.  The proposed project involves injection of 
condensate water but would not involve imported water supplies to sustain the geothermal steam 
resource. 

A variety of resources (including land, energy, water, and construction materials) would be 
irretrievably committed for the project’s construction, which would include well pad installation and 
drilling, new access road and bridge construction, and pipeline installation.   

Proposed grading would create a 105-foot high cut and a 75 foot high fill for the West Pad, and require 
55,000 cubic yards (cy) of cut and 95,000 cy of fill.  Proposed grading of the East Pad would create a 
95-foot high cut and a 100- foot high fill, and require 55,000 cy of cut and 175,000 cy of fill.  A total 
of 150,000 cy of cut and 270,000 cy of fill would be required.  A total of 22.5 acres of land would be 
used for pads, access roads and other project related development. 

Construction of the project would require the commitment of a variety of other non-renewable or 
slowly renewable natural resources such as wood and other forest products, sand and gravel, 
petrochemicals, and metals.  The project would entail the import of 20,000 cubic yards of fill.  That 
effect could be avoided by adoption of Alternative 3.  Additionally, a variety of resources would be 
committed to ongoing maintenance of the proposed project.   

The project would produce geothermal energy, which would be consistent with the land use 
designation, objectives and policies of the Lake County General Plan.  However, the project would 
consume electricity and gasoline associated with project construction, lighting, drilling rig operation, 
and the transport of workers and materials.  
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The use of gasoline, diesel, motor oil and other oils and greases could reasonably be expected from 
operation of the drilling rigs and maintenance vehicles.  In addition, drilling operations would produce 
hazardous drilling waste and gas emissions.  Existing regulations and proposed mitigation measures 
would ensure the proper handling, storage, and disposal of hazardous materials.  Also, during project 
construction the project sponsor would follow all applicable requirements to ensure safe use, storage 
and disposal of any hazardous materials or wastes that could be used.  Therefore, the project would not 
result in irreversible damage that could result from environmental accidents associated with the 
project. 

The project would result in the permanent removal of approximately 21.6 acres of natural habitat, 
including sensitive habitat.  Sensitive plant species, once removed, could not be fully replaced.  The 
project could result is permanent loss or damage of cultural resources.  
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8.0 FEDERAL CONSULTATION AND COORDINATION 

This section provides an overview of federal laws, regulations, and executive orders that define the 
BLM’s responsibilities when analyzing environmental impacts.  Many of these laws and regulations 
may not apply to the project because of lack of jurisdiction or because the resources in question are 
avoided.  They are discussed here, however, to provide context for determining which resources are 
considered sensitive for the purposes of this document and to discuss the effects the project may have 
on these resources. 

8.1 FEDERAL LAWS, REGULATIONS, AND EXECUTIVE ORDERS 

The following federal laws, regulations, and executive orders are grouped by resource category as 
presented in this document. 

LAND USE, POPULATION, AND HOUSING  

Federal Land Policy and Management Act (43 U.S.C. 1701 et seq. [1976]) 

Geothermal power production within the Geysers Geothermal Field has been granted through permits 
issued by the BLM.  Geothermal development in the Geysers Geothermal Field would be consistent 
with the BLM Resource Management Plan for the Geysers Management Area.  

As discussed in Chapter 3.0 Description of the Proposed Project / Proposed Action, a zoning 
amendment in addition to a Conditional Use Permit (CUP) would need to be obtained before 
implementation of the proposed BRP Steam Project to allow resource development and drilling of the 
geothermal steam field.  An application for a zone change was filed concurrently with the CUP 
application on July 6, 2009.  The proposed project would not conflict with any applicable land use 
plan, policy, or regulation of an agency with jurisdiction over the proposed project adopted for the 
purpose of avoiding or mitigating an environmental effect with approval of the zone change.  The 
proposed BRP Steam Project would be in compliance with the Federal Land Policy and Management 
Act. 

Wild and Scenic Rivers Act (16 U.S.C. 1271 e seq. [1968]) 

The Wild and Scenic Rivers Act declared that certain selected rivers of the nation which, with their 
immediate environments, possess outstandingly remarkable scenic, recreational, geologic, fish and 
wildlife, historic, cultural, or other similar values, shall be preserved in free-flowing condition, and 
that they and their immediate environments shall be protected for the benefit and enjoyment of present 
and future generations.  There are no wild and scenic rivers in the proposed project area, and thus the 
provisions of the Act would not apply. 

Wilderness Act (16 U.S.C. 1131 e seq. [1964]) 

The Wilderness Act established a National Wilderness Preservation System for the permanent good of 
the population and for other purposes.  There are no wilderness areas or wilderness study areas in the 
proposed project area, and thus any special provisions of the Act would not apply.  
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National Environmental Policy Act (42 U.S.C. 4321 et seq. [1969]) 

NEPA requires federal agencies to consider the environmental impacts/consequences of their proposed 
actions and to consider alternatives to those actions that can potentially reduce environmental effects.  
The proposed project is subject to NEPA compliance and review because the BLM must issue a 
Drilling Permit for the proposed action, and approve a Drilling Program and a Commercial Use Permit 
application from BRP GeoResource LLC.  As a result, this EIR / EA has been prepared in compliance 
with NEPA.  

TRAFFIC AND CIRCULATION 

There are no federal laws, regulations, or Executive Orders pertaining to Traffic and Circulation. 

AIR QUALITY AND CLIMATE CHANGE 

Clean Air Act (42 U.S.C. 7401 et seq. [1970]) 

The Clean Air Act, as amended, prohibits federal action or support of activities that do not conform to 
a State implementation plan.  The proposed mitigation measures outlined in Section 5.3 Air Quality 
and Climate Change would be implemented, and all necessary permits would be obtained from the 
Lake County Air Pollution Control District to avoid violating any applicable standard; therefore, the 
proposed project would not increase violations in the project area, exceed the Environmental 
Protection Agency’s general conformity de minimis threshold, or hinder the attainment of air quality 
objectives in the local air basin.  The proposed project would have no adverse effect on the future air 
quality of the project area and would be in compliance with the Clear Air Act. 

NOISE 

There are no federal laws, regulations, or Executive Orders pertaining to Noise. 

BIOLOGICAL RESOURCES 

Endangered Species Act (16 U.S.C. 1531 et seq. [1973]) 

All federal agencies are directed by the Endangered Species Act (ESA) to carry out programs for the 
conservation of endangered and threatened species, and to take such action as necessary to insure their 
actions would not jeopardize the continued existence of such species. 

Section 7 of the ESA directs all federal agencies to use their existing authorities to conserve threatened 
and endangered species and, in consultation with the U.S. Fish and Wildlife Service (USFWS), to 
ensure that their actions do not jeopardize listed species or destroy or adversely modify critical habitat.  
Section 7 applies to management of federal lands as well as other federal actions that may affect listed 
species, such as federal approval of private activities through the issuance of federal permits, licenses, 
or other actions. 

The construction of the two well pads, the access road connecting the two well pads, and the steam 
and injection pipelines would not have significant adverse effects on special-status plant or wildlife 
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species with implementation of mitigation measures presented in this EIR / EA.  A list of federally 
threatened, endangered, proposed, or candidate plant and wildlife species that have potential to occur 
in the vicinity of the project area was obtained from the USFWS Sacramento Field Office Web site 
and from the California Department of Fish and Game’s (DFG) California Natural Diversity Data 
Base (CNDDB).  After a review of the USFWS list and CNDDB, it was determined that the BRP 
Steam Project would not directly or indirectly (through habitat modification) adversely affect any of 
the federally-listed species. 

BLM Manual 6840 – Special-status Plants and Animals (2008) 

The purpose of this BLM Manual Section is to provide policy and guidance, consistent with 
appropriate laws, for the conservation of special-status species of plants and animals, and the 
ecosystems on which they depend.  Special-status species are species that are: 

• Proposed for listing, officially listed as threatened or endangered, or are candidates for listing as 
threatened or endangered under the provisions of the Endangered Species Act (ESA); 

• Listed by a State in a category such as threatened or endangered, implying potential endangerment 
or extinction; and 

• Designated by each State Director as sensitive. 

“Conservation” in this section and pursuant to the ESA means the use of all methods and procedures 
that are necessary to improve the status of federally-listed species and their habitats to a point where 
the provisions of the ESA are no longer necessary.  Conservation of special-status species means the 
use of all methods and procedures that are necessary to improve the condition of special-status species 
and their habitats to a point where their special status recognition is no longer warranted. 

The objectives of the special-status species policy are: 

• To conserve listed species and the ecosystems on which they depend; and  

• To ensure that actions requiring authorization or approval by the BLM are consistent with the 
conservation needs of special-status species and do not contribute to the need to list any special-
status species, either under provisions of the ESA or other provisions of this policy. 

Construction of the two well pads, the access road connecting the two well pads, and the steam and 
injection pipelines would have less-than-significant impacts on special-status plant or wildlife species 
with implementation of the proposed mitigation measures outlined in Section 5.5 Biological 
Resources.  A list of federally threatened, endangered, proposed, or candidate plant and wildlife 
species that have potential to occur in the vicinity of the project area was obtained from the USFWS 
Sacramento Field Office web site and from the California Department of Fish and Game’s (DFG) 
California Natural Diversity Data Base (CNDDB).  After a review of the USFWS list and CNDDB, it 
was determined that the proposed project would not adversely directly or indirectly (through habitat 
modification) affect any federally listed species.  Therefore, the proposed BRP Steam Project would 
be in compliance with the requirements of BLM Manual 6480. 
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Migratory Bird Treaty Act (16 U.S.C. 703 et seq. [1918])  

The Migratory Bird Treaty Act, as amended, established of a federal prohibition, unless permitted by 
regulations, to "pursue, hunt, take, capture, kill, attempt to take, capture or kill, possess, offer for sale, 
sell, offer to purchase, purchase, deliver for shipment, ship, cause to be shipped, deliver for 
transportation, transport, cause to be transported, carry, or cause to be carried by any means whatever, 
receive for shipment, transportation or carriage, or export, at any time, or in any manner, any 
migratory bird, included in the terms of this Convention . . . for the protection of migratory birds . . . or 
any part, nest, or egg of any such bird."  The proposed project would not be involved in such activities, 
and thus would be in compliance with the Migratory Bird Treaty Act. 

Executive Order 13186 – Responsibilities of Federal Agencies to Protect Migratory Birds 
(66 FR 3853 [2001]) 

Executive Order 13186 directs executive departments and agencies to take certain actions to further 
implement the Migratory Bird Treaty Act.  The Executive Order requires that each federal agency 
taking actions on projects that have, or are likely to have, a measurable negative effect on migratory 
bird populations be directed to develop and implement, within two years, a Memorandum of 
Understanding with the USFWS that would promote the conservation of migratory bird populations. 

The proposed project would not interfere with the movement of any native resident or migratory 
wildlife corridors, or impede the use of native wildlife nursery sites.  Therefore, the proposed project 
would be in compliance with Executive Order 13186. 

Executive Order 11990 – Protection of Wetlands (42 FR 26961 [1977])  

Executive Order 11990 charges federal agencies to provide leadership and take action to minimize the 
destruction and loss or degradation of wetlands, and to preserve and enhance the natural and beneficial 
values of wetlands when carrying out the agency's responsibilities.  

The Executive Order does not apply to the issuance by federal agencies of permits, licenses, or 
allocations to private parties for activities involving wetlands on non-federal property. Thus, Executive 
Order 11990 would not be applicable to the proposed project. 

Executive Order 13112 – National Invasive Species Council (64 FR 6183 [1999]) 

Executive Order 13112 charges that each federal agency whose actions may affect the status of 
invasive species shall, to the extent practicable and permitted by law, (1) identify such actions; and 
(2) subject to the availability of appropriations, and within Administration budgetary limits, use 
relevant programs and authorities to prevent the introduction of invasive species. 

Standard mitigation measures are proposed in Section 5.0 Environmental Setting, Impacts, and 
Mitigation Measures to avoid and control the introduction of invasive species, as presented in 
Section 5.5 Biological Resources.  The proposed project would conform to Executive Order 13112. 
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WATER QUALITY AND HYDROLOGY 

Clean Water Act (33 U.S.C. 1251 et seq. [1972])  

The Clean Water Act (CWA), as amended, establishes the basic structure for regulating discharges of 
pollutants into the waters of the United States and regulating quality standards for surface waters.  The 
CWA made it unlawful to discharge any pollutant from a point source into navigable waters, unless a 
permit was obtained.  EPA's National Pollutant Discharge Elimination System (NPDES) permit 
program regulates discharges.  

Important applicable sections of the federal CWA include: 

• Sections 303 and 304 provide water quality standards, criteria, and guidelines; 

• Section 401 requires an applicant for any federal permit that proposes an activity that may result in a 
discharge to waters of the United States to obtain certification from the State that the discharge will 
comply with other provisions of CWA.  Certification is provided by the Regional Water Quality 
Control Board (RWQCB); 

• Section 402 establishes the National Pollutant Discharge Elimination System (NPDES), a 
permitting system for the discharge of any pollutant (except for dredged or fill material) into waters 
of the United States; and 

• Section 404 establishes permit programs for the discharge of dredged or fill material into waters of 
the United States.  This permit program is administered by the US Army Corps of Engineers 
(USCOE). 

The proposed project would not substantially alter the existing drainage pattern of the project site 
through the alteration of the course of a stream or river.  Installation of a clear span bridge that would 
provide access over High Valley Creek would place the bridge footing outside of the stream and 
would not disturb the stream bed or banks.  The proposed BRP Steam Project would not result in 
substantial erosion or siltation on- or off-site.  The proposed project would not include substantial 
additions of impermeable surfaces to the project site, and thus would not substantially increase the rate 
or amount of surface runoff in a manner that would result in flooding on- or off-site.  All fluids 
resulting from drilling operations would be retained on the project site and operations would be 
required to conform to a Storm Water Pollution Prevention Plan.   

Some of the ephemeral tributary drainages may or may not qualify as jurisdictional waters, pending 
the results of a formal determination by the USCOE.  A wetlands delineation has been submitted to the 
USCOE for verification, complete with an analysis of impacts to jurisdictional waters of the U.S.  The 
proposed project would, therefore, be in compliance with the Clean Water Act. 

Safe Drinking Water Act (42 U.S.C. 300f et seq. [1974])  

The Safe Drinking Water Act (SDWA) was established to protect the quality of drinking water in the 
U.S.  This law pertains to all waters actually or potentially designed for drinking use, whether from 
aboveground or underground sources.  The EPA establishes minimum standards for State programs to 
protect underground sources of drinking water from the injection of fluids under this Act.   
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Activities associated with the proposed project are confined to a specific area, and any spills that could 
occur during construction and/or operations would be contained and would not enter local waterways 
with the implementation of the proposed mitigation measures identified in Section 5.6 Hydrology and 
Water Quality.  Any potential groundwater sources of drinking water would not be affected by the 
reinjection of condensate because this reinjection would be at such depths (6,000 to 12,000 feet below 
ground surface) that it would not have an effect on local water supply wells or springs.  The proposed 
BRP Steam Project would be in compliance with the Safe Drinking Water Act. 

Executive Order 11988 – Floodplain Management (44 FR 9 [1977])  

Executive Order 11988, as amended, requires federal agencies to avoid to the extent possible the long 
and short-term adverse impacts associated with the occupancy and modification of flood plains and to 
avoid direct and indirect support of floodplain development wherever a practicable alternative exists.  
The proposed project area is not located in a 100-year Flood Hazard Zone as defined by the Federal 
Emergency Management Agency (FEMA).  Executive Order 11988 is not applicable to the proposed 
project. 

HAZARDS AND HAZARDOUS MATERIALS 

Comprehensive Environmental Response, Compensation, and Liability Act (42 U.S.C. 9601 et 
seq. [1980])  

The Comprehensive Environmental Response, Compensation, and Liability Act (otherwise known as 
CERCLA or Superfund) provides a federal "Superfund" to clean up uncontrolled or abandoned 
hazardous waste sites as well as accidents, spills, and other emergency releases of pollutants and 
contaminants into the environment.  Through CERCLA, the EPA was given power to seek out those 
parties responsible for any release and assure their cooperation in the cleanup.  

No Superfund sites are in the proposed project area. CERCLA does not apply to the proposed project. 

Resource Conservation and Recovery Act (42 U.S.C. 6901 et seq. [1976])  

The Resource Conservation and Recovery Act (RCRA), as amended, gives the EPA authority to 
control hazardous waste from "cradle-to-grave."  RCRA pertains to the generation, transportation, 
treatment, storage, and disposal of hazardous waste.  RCRA also sets forth a framework for the 
management of nonhazardous solid wastes.  

Construction-related activities associated with the proposed project would require the use of hazardous 
materials on-site. The routine transport, use, or disposal of hazardous materials may lead to an 
accidental release to the environment.  The potential for the upset of hazardous material would be less 
than significant with the implementation of the proposed mitigation measures identified in Section 5.8 
Hazards and Hazardous Materials.  Compliance with all applicable regulations relating to the 
transport, handling, management, and disposal of hazardous materials during construction and 
operations of the proposed project would ensure compliance with RCRA. 

GEOLOGY AND SOILS 

There are no federal laws, regulations, or Executive Orders pertaining to Geology and Soils. 
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PUBLIC SERVICES, UTILITIES, AND RECREATION 

There are no federal laws, regulations, or Executive Orders pertaining to Public Services, Utilities, and 
Recreation. 

CULTURAL RESOURCES 

National Historic Preservation Act (16 U.S.C. 470 et seq. [1966]) 

The National Historic Preservation Act, as amended, requires agencies to take into account the effects 
of their actions on properties listed in or eligible for listing in the National Register of Historic Places 
(NRHP).  The Advisory Council on Historic Preservation has developed implementation regulations 
(36 CFR 800) that allow agencies to develop agreements for consideration of these historic properties.  

The proposed BRP Steam Project was reviewed, in compliance with a National Programmatic 
Agreement and a California Statewide Protocol Agreement between the BLM and the State Historic 
Preservation Officer.  A site-specific inquiry was made to the California Historic Resources 
Information Center at Sonoma State University.  A search of the database revealed no NRHP-listed 
properties or other cultural resources within the proposed project area that cannot be avoided.  
Therefore, with the implementation of proposed mitigation measures identified in Section 5.10 
Cultural Resources, the proposed project would be compliance with Section 106 of the Act. 

Archaeological Resources Protection Act (16 U.S.C. 470 et seq. [1979]) 

The Archaeological Resources Protection Act, as amended, was enacted to secure, for the present and 
future benefit of the American people, the protection of archaeological resources and sites that are on 
public and Indian lands, and to foster increased cooperation and exchange of information between 
governmental authorities, the professional archaeological community, and private individuals. 

Known cultural resources in the project area would be avoided during implementation of the proposed 
BRP Steam Project.  Although unlikely, it is possible that construction activities would result in the 
discovery of previously unknown cultural resources and/or human remains. The implementation of the 
proposed mitigation measures identified in Section 5.10 Cultural Resources would minimize adverse 
effects associated with these potential impacts, and the proposed project would be in compliance with 
the Archaeological Resources Protection Act. 

American Antiquities Act (16 U.S.C. 431 et seq. (1906)) 

The American Antiquities Act, as amended, resulted from concerns about protecting mostly 
prehistoric Indian ruins and artifacts—collectively termed "antiquities"—on federal lands in the West.  
The Act requires that permits be obtained from the BLM for legitimate archeological investigations.  
The Act also defines penalties for persons taking or destroying antiquities without permission. 
Presidents can proclaim ‘historic landmarks, historic and prehistoric structures, and other objects of 
historic or scientific interest as national monuments’….the limits of which in all cases shall be 
confined to the smallest area compatible with the proper care and management of the objects to be 
protected" under the Act.  

No known antiquities or any national monuments are in the proposed project area, and thus the 
American Antiquities Act does not apply to the proposed project. 
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American Indian Religious Freedom Act (42 U.S.C. 1996 [1978]) 

The American Indian Religious Freedom Act is a federal law and a joint resolution of Congress that 
was passed to protect and preserve the inherent right for American Indians to believe, express, and 
exercise the traditional religions of the American Indian, Eskimo, Aleut, and Native Hawaiians, 
including but not limited to access to sacred sites, use and possession of sacred objects, and the 
freedom to worship through ceremonials and traditional rites.  The proposed project is not located 
within any tribal territories or sites of cultural significance.  Therefore, the American Indian Religious 
Freedom Act is not applicable to the proposed project. 

Native American Graves Repatriation Act (25 U.S.C. 3001 et seq. [1990]) 

The Native American Graves Protection and Repatriation Act describes the rights of Native American 
lineal descendants, Indian tribes, and Native Hawaiian organizations with respect to the treatment, 
repatriation, and disposition of Native American human remains, funerary objects, sacred objects, and 
objects of cultural patrimony with which they can show a relationship of lineal descent or cultural 
affiliation.  These items are referred to collectively in the statute as cultural items.  

No known Native American cultural items and/or human remains are present within the proposed 
project area.  Although unlikely, it is possible that construction activities would result in the discovery 
of cultural items and/or human remains.  With implementation of proposed mitigation measures 
identified in Section 5.10 Cultural Resources, the proposed project would cause no adverse effects to 
cultural items and/or human remains and would be in compliance with the Native American Graves 
Repatriation Act. 

Historic Sites Act (16 U.S.C. 461 et seq. [1935]) 

The Historic Sites Act establishes a national policy to preserve for public use, historic sites, buildings, 
and objects of national significance for the inspiration and benefit of the American people.  The Act 
authorizes the designation of national historic sites and landmarks, and authorizes interagency efforts 
to preserve historic resources.   

No historic sites, buildings or objects of national significance have been identified in the Area of 
Potential Effect.  The proposed project would be in compliance with the Historic Sites Act. 

Executive Order 13084 – Consultation and Coordination with Indian Tribal Government 
(63 FR 27655 [1998]) 

Consultation and coordination with American Indian tribal governments has occurred.  The Native 
American Heritage Commission (NAHC) was contacted on December 22, 2008, to request a check of 
the Sacred Lands File, and several Native American groups were contacted in writing.  No significant 
cultural resources have been identified within the Area of Potential Effect (see Section 5.10 Cultural 
Resources).  The proposed project, therefore, would be in compliance with Executive Order 13084. 

VISUAL RESOURCES 

There are no federal laws, regulations, or Executive Orders pertaining to Visual Resources. 



8.0 Federal Consultation and Coordination 
Bottle Rock Power Steam Project  

Draft EIR / EA 
September 16, 2010 

8.0 - 9 

SOCIOECONOMICS AND ENVIRONMENTAL JUSTICE 

There are no federal laws, regulations, or Executive Orders pertaining to Socioeconomics. 

Executive Order 12898 - Environmental Justice (59 FR 7629 [1994]) 

Environmental justice refers to “non-discrimination in federal programs substantially affecting human 
health and the environment,” and “providing minority and low-income communities with access to 
public information on, and an opportunity for public participation in, matters relating to human health 
or the environment.”  In particular, it involves preventing minority and low income communities from 
being subjected to disproportionately high and adverse environmental effects of federal actions.  

No significant health or environmental issues have been identified in this EIR / EA, and thus no 
disproportionately high and adverse impacts would occur to any minority or low-income communities. 
Implementation of the proposed project would be in compliance with Executive Order 12898.  
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9.0 REPORT PREPARATION AND ORGANIZATIONS CONSULTED 

9.1 REPORT PREPARERS 

This Environmental Impact Report was prepared by an environmental study team led by AECOM 
under contract to Lake County.  The analyses were coordinated with Richard Coel, Community 
Development Director for Lake County. 

AECOM 

Mark Winsor – Principal 

Brent Schroeder – Project Manager 

Marie Galvin – Senior Environmental Planner 

Kerry McWalter – Ecological Engineer 

Kara Baker – Environmental Analyst  

Chris Shields – Noise Specialist 

Stephanie Klock – Environmental Planner  

Rudy Calderon – Environmental Planner 

Heather Kyi – Environmental Planner 

Cameron Mueller – Environmental Analyst 

Kelsey Bennett – Environmental Planner 

Amanda Leahy – Transportation Planner 

Russ Kingsley – Air Quality Specialist 

NORTHWEST BIOSURVEY 

Steve and Danielle Zalusky – Biological Resources 

PACIFIC LEGACY 

John Holson - Archeologist 

CRITERION PLANNERS 

Eliot Allen - Principal 

GEOTHERMEX, INC. 

Ann Robertson-Tait 

Scott Herman 

Roger Henneberger 

Roland Gritto, PhD  
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9.2 ORGANIZATIONS CONSULTED 

UNITED STATES DEPARTMENT OF THE INTERIOR BUREAU OF LAND MANAGEMENT 

Richard Burns – Ukiah Field Office Manager 

Richard Estabrook – Petroleum Engineer 

Christopher Lloyd – Archeologist  

CALIFORNIA ENERGY COMMISSION  

Matt Trask 

STATE OF CALIFORNIA DIVISION OF OIL GAS AND GEOTHERMAL RESOURCES  

Ali Khan 

LAKE COUNTY AIR QUALITY MANAGEMENT DISTRICT 

Doug Gearhart 

LAKE COUNTY SPECIAL DISTRICTS ADMINISTRATOR 

Mark Dellinger 

SOUTH LAKE COUNTY FIRE PROTECTION DISTRICT 

Dave Munch, Fire Marshal 
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